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ABSTRACT 
Territoriality and Breeding Biology of the Coot (Fulica atraCJ) 
at Attenborough 
Field TOrk vras carried out from August 1972 until August 
^9^h on an area of 119 ha. of the Attenborough Gravel Pits 
i n Nottinghamshire. A total of 135 t e r r i t o r i a l pairs were 
monitored viith reference to size of territory, length of 
laying season, clutch size, egg size, hatching and fledging 
success and relationship with other waterfoxfl. 
Territory size varied from 0.08 ha. to 1,37 ha. with a 
mean of O.hS ha. I t was not correlated with clutch size or 
breeding success. Both members of a pair defended the 
territory. A minimum of 19 pairs are believed to have 
remained on their territories for the whole of the study 
period. 
In both years the laying season lasted approximately 
2.5 months: peak laying occurring from -Zh April to 7 May. 
I t i s confirmed that Fulica, atra i n Europe i s normally 
single brooded. No correlation was found between egg size 
and clutch size. I n both years eggs l a i d early in the 
breeding season were found to be significantly larger than 
a l l other eggs. The incubation period was 23/2i; days. 
The mean clutch size of the 12l| completed clutches 
was 6.1 * O.Dli eggs. In Britain as a whole the overall 
mean clutch size was calculated to be 6.0 - O.Od eggs which 
i s significantly smaller (d = 23.06, P<.0.001) than the 
mean clutch size (7.9 - 0.0^1_2|^he coot i n continental 
Europe. scm«v-=. 
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SECTION 
A hatching rate of h9*3^ was recorded and of those chicks 
that hatched 1;1 .C% fledged at approximately eight ireeks. 
Breeding success averaged 20.2^ xdth a mean of 1.3 young 
fledged per breeding pair. 
Both parents build the nest, incubate the eggs and 
feed and care for the young. Some young were s t i l l on 
territory, with their parents, at I l | weeks of age. 
Intraspecific aggression was noted throughout the 
year, but interspecific aggression, apart from that towards 
the moorhen, only occuired i n the breeding season. I t i s 
concluded that intersfpecific aggression i s unlikely to ham 
other waterfowl i n the area. 
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INTHODIJCTIQM AND METHOD 
Background, Scope and ProbleBis of the Study 
The f i e l d research was carzded out during the period September 
1972 to August I97I; and was aimed at increasing the ecological 
knowledge available on the coot. A single study £urea of about 119 ha. 
was selected at the Attenborough Nature Reserve, approximately 8 km. 
south-west of Nottingham, within a con^ilex of flooded gravel pits 
extending over 300 ha. i n the alluvial meadowlands of the River Trent 
(see plate 1 ) . These contain a large number of f l a t islands and the 
depth of water varies greatly. At the time of the stu^y the pits 
were owned by Treat Gravels and 96 ha. was managed as a nature reserve 
by the Nottinghamshire Trust for Nature Conservation Ltd. 
Reasons for choice of the study area included: 
a) I t was known from personal observations over several years to 
contain a large population of breeding and wintering coot and 
had, i n addition, been shown (BTO census figures) to cany a 
large breeding population of moorhen (Gallinula chloropus) and 
great crested grebe (Podiceps cristatus). In most years the 
following also, breed i n sufficient numbers to be of interest 
with resfpect to possible inter-specific aggression with the 
coot; mallard (Anas platyrhynchos), Canada goose (Branta 
canadensis), l i t t l e grebe (Tachybaptus r u f i c o l l i s ) , tufted duck 
(Aythya fuligula), and the mute swan (Cygnus olor)(pers. obser.). 
b) As the whole p i t complex was wardened l:y volunteers i t was 
hoped that there would be l i t t l e vandalism to affect the research 
results - this i n fact proved to be the case. 
c) The pits irere one of the most intensively watched area i n the 
county and i t i s l i k e l y iAi^^^^^^^^^ one day carry out 
• -^7 
further research there, i f not on coot, then on other xrater 
birds. 
d) A large amotint of data on the ecolog7 of the study area had 
been collected Ta^ Bell (1968), Gatchpole (1970) and Hornl^y (1971). 
e) The area was very well known to lae and was within $ Im. of 
SQT home. 
f ) The study would help to build knowledge of the biology of 
the nature reserve: such knowledge possibly- being of value 
for reserve management and for monitoring changes both i n 
habitat and species. 
Attention was concentrated on the breeding biology, although 
limited observations were carried out during the non-breeding 
season. As male and female coot are alike i n plumage and size, i t 
xras hoped that observations would be facilitated by marking 
individual birds with either coloured leg rings or numbered wing 
tags. However, even with the help of the Attenborough Ringing 
Groiq>, i t proved iinpracticable to catch any coot. Given the lack 
of obvious differences betvreen the calls of the sexes, i t was only 
possible to sex birds Ifj their copulatory behaviour. In consequence 
the sex of individuals could not be determined except in. cases 
vbsre there was overt sexual behaviour i n progress. I t probably 
would have been possible to trap adults on the nest while t h ^ 
were incubating but this was not done to avoid adding to the dist-
4. 
urbance that my normal nest v i s i t s inevitable caused. Behaviour 
was monitored from the mainland but nearly a l l v i s i t s to a nest 
necessitated a boat t r i p . 
The time spent at each nest was kept to a minimum but there 
18 
were occasions when adults were kept away from the nest for f a i r l y 
^ng periodsj^ There i s no direct evidence of birds deserting 
because of nesi v i s i t s but i t i s certain that i n ^9^h the v i s i t s 
directly contributed to the loss of at least one egg and probably 
some newly fledged young (see page 157). 
I t proved d i f f i c u l t to cover a l l the study area i n the time 
available. As data were accumulating on breeding biology, i t 
was decided to concentrate on a more general study covering the 
whole of the study area rather than on obtaining detailed breeding 
behaviour on just a few pairs. This decision was based on the 
fact that two continental studies alreac^y- existed which covered 
coot breeding behaviour in some detail (Komowsld. 19Sls. Ifegner 
1962). 
Literature on the Coot 
Significant studies on the ecology of the coot i n Britain are 
limited to those of Alley and Boyd (191^ 75 19^) , Boyd and Alley 
(19l|8) and Sage (1969), Alley and Boyd (^9h^f 1950) gave data on 
hatching and fledging success and parent-young recognition. 
Their psqper of 19l;8 discussed the problems of head coloration of 
nestling coots and other nestling Rallidae. Sage (1962) presented 
data' based on observation over eleven years i n Hertfordshire, on 
population structure, nest construction, clutch size, hatching, 
fledging and breeding success and causes of failtire to hatch. He 
also compared clutch size and hatching success i n three different 
areas of Europe. Cramp (19li7) gave infozmation on territorial aspects 
of tlie coot i n St. James's Park, London. HuxL^ (193U) provided 
•;19 ' 
infoimation on t e r r i t o r i a l activity. Other studies include those 
of Ingram and Salmon (1935), Collinge(1936), Brown (1955), Hinde, 
Thorpe and Vince (1956) and Kear (1965). Other original publications 
concerning the coot i n Britain are i n the form of short.notes. 
Major studies on the coot i n Central Europe include those of 
KoTOOwsfcL (1957), Bezzel (19595 1967j 1970), Wagner (1962), Havlin 
(1970) and Blums (1973). Komowski (1957) and Ifegner (1962) 
presented f u l l descriptions of many aspects of coot behaviour and 
breeding biology i n Geimai^. Both included data on clutch size, 
but only Komowski presented a i ^ figures for breeding success. 
Bezzel *s (1959) study, also i n Germany, included data accumulated 
over nine years on clutch size, egg size, laying dates and hatching 
success. Havlin's (1970) study of coot i n Czechoslovakia concerns 
the length of breeding season and the degree of breeding success 
over a period of ten years. Blums (1973) studied the coot in Latvia 
between 1958 and 1971. His data are extensive and concern observa-
tion on 3,009 nests, 1860 clutches and 15,100 eggs of which 179U 
were measured. He also dealt with migration, breeding biology, 
interspecific relations, growth and development of the young, food, 
mortality, etc. His data account for 61^ of a l l the clutches and 
65^ of a l l eggs examined i n Europe. 
Komowski (1957) and Vl^gner (1962) in continental Europe, and 
Sage (1969) i n Britain found that emergent vegetation, used for 
cover and food, was an essential factor i n the breeding success of 
the coot. Other studies on the breeding biology inolude Grimier 
(19li3), Nylund (19145), Lelek and Havlin (1956), Lelek (1958), 
Askaner (1959) and Krauz (1968). 
'"^ 20" 
A further stuo(y of a member of the Sallidae valuable i n 
relation to this thesis i s the series of papers 1^ Gullion (1951- 3 
1952:';ij 1953aj 1953b5 195U) on the American Coot (Fulica americana). 
Four of the five elements Gullion described as forming the basis 
for the American Coot's disjxLay - body posture, wing arching, the 
ruff and the frontal shield -can a l l be recognised i n the displays 
of Fulica atra. The f i f t h element, the under t a i l coverts, vblcb. 
are vdilte i n the Aiaerican Gat, are black i n Fulica atra and, 
although these feathers are used by Fulica atra i n various displays 
connected with alasm and aggression, their function i s not apparent. 
Qullion (1952 ) , however, suggested that the l o s i n g of the t a i l 
when alarmed occurs i n a l l Ballidae. 
Methods of Study 
a. Observations and recording of data 
Duilng the months of September to March, v i s i t s were made to the 
study area and a census of the coot present was taken at least once 
a month. The study area, for the purposes of these counts only, also 
included pasture land on the opposite side of the River Trent since 
i t was found that coot from Attenborou^ crossed the river to feed 
on the grass (see figure 1). I f disturbed, t h ^ would iramediateLy 
f l y or swim back into the Attenborough pits. Since repeated observa-
tions during the breeding season i n this area only discLosed two pairs 
of coot nesting on a small lake approximately h$Qai from the river, i t 
i s apparent that the birds feeding across the river should be regarded 
as Attenborough-based birds. The data were jaotted on a 1: 2500 
scale nap prepared 1^ the Nottinghamshire Tmist for Nature Conserva-
tion Ltd. from the most recent Qrdnasce Survey maps and aerial 
photographs. 
J\7 
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The s t u ^ area was InitialTy divided into six sections, A to 
F (Figure 1), arbitrazrUy delineated i n size and chosen for 
convenience of visiting. Iben the whole of the stu4y area could 
not be checked at one time, sections A and B were checked together 
and sections C, B, E and F were checked on the next v i s i t . Afber 
the breeding season of 1973 i t became apparent that section 0 was 
of minor ijnportance, and because i t was also d i f f i c u l t to reach 
i t was dropped £ram. the stu47 apart from an occasional v i s i t . 
Nest sites located i n 1973 have been shown on the t e r r i t o r i a l map 
(Figure 3) but these and a l l other data from this area have been 
omitted from further consideration. 
During March to August the area was visited at least once evexy 
two days. Particular note was taken of t e r r i t o r i a l behaviour, 
inter- and intra- specific aggression, and breeding behaviour. 
During the two breeding seasons, evezy t e r r i t o r i a l coot was checked 
many times for possible breeding, and i t is almost certain that a l l 
the nests started i n the study area were found. 
Every t e r r i t o r i a l pair was given an individual code based on 
the section i n which i t was located. Individually coded 'data 
sheets' were then f i l l e d out i n the f i e l d at each v i s i t and a coi^ 
was kept elseiAiere i n case of an accident i n the f i e l d . Infoznation 
was transferred from the 'data sheets' to a card index system under 
such headings as 'Description of the Toung', 'Mating', 'Food'. 
During, and at the end of the breeding season, a l l territories and 
nests were plotted on a 1 t 2500 scale map» 
23 
V i s i t s to nests were made i n a tiro-seater rubber dinghy. This 
provided a stable platfom for recording at the nest and most of the 
data required were obtained without leaving the dinghy. Nests were 
generally located by watching from the land with 12 x 1;0 Ross 
binoculars. The only area where this method of locating nests was 
unsuccessful was a small section of Area A known as Beeston Marsh 
(Figure 1) , half of which was open water. The other half consisted 
of a bed of narrow-leaved reedmace (Typha angustifolia) mixed at 
i t s north-east end with broad belts of reedmace (Typha l a t i f o l i a ) . 
Beeston Marsh i s a sheltered habitat and i n early spring, the 
Typha l a t i f o l i a was sufficiently dense to make nest-finding difficult. 
Later, as the Typha angustifolia developed, this too had to be 
searched Toy wading. Fortunately i t covered only .07 ha. 
As the breeding season progressed, the majority of the tijae 
spent i n the f i e l d was used to obtain data on aspects such as nest 
size and structure, nest situation, laying dates and sequences, 
egg size, dutch size, incubation period, hatching and fledging 
success. These data were also recorded on coded sheets for later 
analysis. A l l eggs were marked as t h ^ were found and the maximum 
length and breadth was measured with a vernier caliper to the nearest 
0.1 mm. Each egg was marked with a number; when more than one egg 
was present and the sequence could not be determined, then a l l the 
eggs marked at the same time were given the same number. Marking 
was carried out with a red felt-tipped permanent marker **el Marka" 
manufactured by Paper-Mate. The number was easily seen on the eggs 
for ten or twelve days and then the eggs were remarked. On one 
occasion when the eggs of a nest xjere washed out by heavy floods 
2U-
one of the eggs marked t a i days previously, was subsequently 
recovered, after two days i n the water, some 50mi from the nest 
sit e . Thei^umber was s t i l l clearly visible. Several other methods 
of marking the eggs were tried but none had the necessary permanency. 
After marking, the eggs were replaced i n the nest with the marked 
side underneath so that the marking would not disturb the parents 
on their return to the nest. 
I n order to assess territory requirements for successful breeding, 
the vegetation was m£^ped on a 1 : 2500 scale map. This was mainly 
the emergent vegetation but also included some Salex spp. Changes 
i n the vegetation were monitored throughout but detailed mapping 
(Figure 2) was only carried out i n late Kay and early June - the 
time of peak hatching. 
A photographic record was made to ill u s t r a t e nest site, nest 
building, hatching sequences, development of the young and breeding 
and ceremonial behaviour. Photographs were obtained using a 35 mn. 
camera and 50 mm. and 500 mm. lenses. 
b. Analysis of data 
The maximum length and breadth of 760 eggs mtt recorded. 
Analysts of the data resulting wfrf carried out on a Data General 
Nova 1220 machine. Most of the remaining s t a t i s t i c a l work, i n 
relation to clutch size, laying date, laying sequence, territory size 
etc., was carried out with the aid of a Litton Monroe 1860 calculator. 
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THE HABITAT 
The AttenbOTOUgh gravel p i t con^xLex was designated a Site 
of Special Scientific Interest by the Nature Conservanqr i n 1965. 
Bell (1968), Catcl?)oltf (1970) and Hornby (1971) gave extensive 
descriptions of the physical and dry land vegetational features of 
the habitat. Bell also described the fauna of the pits and Hornby 
the methods used to extract the gravel. General accounts of the 
area (1968; 1975) Plants (1968), Birds (1969) and Invertebrates 
(1970) have been published by the Nottinghamshire Trust for 
Nature Conservation Ltd. Plate 1, an aerial photograph dating from 
1968, shows the main features of the area. Since this photograph was 
taken, the section outlined on the Plate 1 overlay has had the 
gravel extracted and this now forms part of the pit CQD;>lex. 
Figure 2 shows the location of the main plant species or families 
which were found i n the course of the study to be of particular 
importance to the coot. 
(reed sweet grass) 
Glyceria maxima i s the dominant emergent vegetation on the study area. 
I t fringes many ieLlands and i t i s also found growing in belts one 
to two metres wide along much of the mainland banks. I t i s grazed 
heavily, particularly i n early spring, by the coot who seem to \ise 
i t more as a food source and for nesting material than as nesting 
cover (Plates 2,3 and h illustrate these aspects). 
Typha l a t i f o l i a (reedmace) occurs widely over the study area, but 
only i n a few sheltered habitats does i t foim extensivetbeds. I t i s 
very iinportant to coot as a food source and for nesting cover and 
nest material. In sheltered habitats the previous year's emergent 
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Plate 2 Glyceria maxima fringing an i s l a n d 
23 
Plate 3 G. niaxima growing i n a belt along the mainland shore 
Plate k G. maxiJiia showing t y p i c a l effect of grazing by 
Coot 
.29. 
growth provides early nesting cover and nest-making material which 
the coot exploits (Plate 5) . 
Typha angustifolia (narrow-leaved reedmace) This i s found in the 
study area only i n the area knovm as Beeston Marsh - i t i s important 
in that coot use i t for food, for nesting material and for nest 
cover. 
Phragmites communis (common reed) i s found i n several areas of the 
researve but i n a l l except the Wet Marsh site (Figure 1), i t i s found 
as a 'dry' reed bed. Coot were never found exploiting the latter 
habitat. The wet Phragmites bed was of importance to coot mainly 
for nesting puzposes. 
Carex acutiformis (lesser pond sedge) This sedge was only found i n 
any quantity in two small island sites. Both these sites held coot 
nests. 
Juncus spp. Where Jtmcus spp. occurred as clunQ>s surrounded b7 water, 
they were often used by coot as nesting sites. Juncus con&Lomeratus, 
acutifloms, inflexus and effusus were a l l identified as coot nest 
sites of this type. Very often only a single duirp would exist in 
a territory and this woiald be used as the nest site. Dry Juncus 
areas were checked for coot but as with the diy Phragmites areas 
they never held any birds. (Plate 6). 
Rumex hydrolapathum (great water dock) This occurred as a dense 
floating 'mat' in the Ifet Marsh area. Nuraierous small indentations 
on the edge of the 'mat' gave a very enlarged edge line. This 
area i n both years hald a high density of breeding coot (Figures 
3 and it) . Coot were seen to feed on the leaves, but this plant 
was primarily used for nesting cover at Attenborough. 
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Plate 5 Typha l a t i f o l i a growth from the previous year 
being used f o r early cover by a nesting Coot 
Plate 6 Coot nest i n a t y p i c a l i s o l a t e d jTuncus spp. 
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Polygomim Qi/ffyk'tfrn (an5>hibioiis persicaria) This occurs only locally 
i n the stiidy area, but where i t does, i t i s exploited extensively 
as a food source. 
In addition to these emergent species, Salix and Juncus were 
found to be in^ortant as cover and as anchorage points for nests. 
Coots were, however, never found to breed i n areas which did not 
have some emergent vegetation. Many coot on territoiy throughout 
the winter did not atteD$>t to build until after the appearance of 
a substantial amount of emergent vegetation, even though t h ^ had 
'safe* Salix sites. This would again indicate the reliance of 
coot on emergent vegetation for an adequate food siqpply. Table 1 
indicates the nest site choices of coot i n the study area. 
Recent Changes and Their Effects 
The area covered l^r the p i t con^ilex increased from 100 ha. i n 
1963 (Bell 1963) to approximately 300 ha. i n 1972. iathough during 
this time, the size of the reserve remained at 96 ha., the whole 
gravel p i t complex was wardmed as i f i t were a reserve. 
The overall ecology of the pits apparently changed l i t t l e i n 
the period from the end of Hornby's (1971) f i e l d work in 1969 until 
the commencement of this study in the autumn of 1972. One small 
area' within the reserve of iii^>ortance to the coot, knonn as Wet 
Marsh (Figure 1), was however undergoing rapid ecological change. 
Hornby (1971). mentioned how, since the breaching of the Wet Marsh 
bank i n 1961t and i t s consequent flooding, the area was gradually 
becoming wetter and less marshy. This process has continued. 
Where-as i n I969 (Uyceria maxima formed a hover fen growing as a 
dense floating mat over deep x-jater (Hornby 1971) * tsj "Uie late spring 
3h 
Table 1 
Vegetation at Hest Sites 
1973 197U 
Vegetation 
No. of % of 
Nests Nests 
No. of % of 
Nests Nests 
,Salix spp. 13 20^ 20 
Sumex hydrolc^al^um (great water dock) h I;- n 
Juncus spp. (rush) lit 21^ 6 13JS 
TTPha l a t i f o l i a (reedmace) 15 23^ 5 11^ 
Typha angnstifolia (narrow->leaved reedmace) 1 1 
Acorc/5.-- -ig^amus (sweet flag) 1 1.5^ 0 0.0^ 
Garax acutifoznls (lesser pond sedge) 1 2 
Phragmltes oamanls (coosnon reed) 2 % i 1% 
Gtiyceria maxima (reed sweet grass) 1U 21J6 3- % 
CELycerla flultans (floating sweet grass) 1 1.5Jg 1 2% 
Total emergent vegetation sites 53 
Saiqple size 66 
25 
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of 1973 this had been largely replaced a Heating mat of 
R. hydrolapathum with several pure stands of G. maxima remaining 
a 
around i t s perimeter. I t also oontainec^small but pure stand of 
Phragmltes and a linear bed of T. l a t i f o l i a (Plate 7). 
Two months after the start of my f i e l d work the owners of the 
pit s decided, against the advice of the Nottinghamshire Trust for 
Nature Conservation Ltd., to breach the River Erewash, south west 
of the Reserve, i n order that they could extract gravel from the other 
side of this river. The Company had been assured by the Trent River 
Authority, the predecessor of the Severn-Trent Water Authority, that 
the waters of the Erewash would continue to flow i n the old channel 
past the breach and would not flow into the gravel p i t . Trent Gravels 
consequently removed some 80 metres of river bank on each side of 
the river. This oiabled the Company's barges to convey the excavated 
material from the west side of the River Erewash to their processing 
plant on the east side. 
Since the breach was made, water from the Erewash has, i n fact, 
flowed into the gravel p i t conplex frequently and for prolonged 
periods. This has caused constant mixing of the Erewash water with 
that i n the pits and substantial flooding has occurred on numerous 
occasions. I t i s now admitted by the Severn-Trent River Authority 
that the water i n the Erewash i s frequently heavily polluted by the 
effluent from a local sewage works. A Nature Conservancy Council 
report of July 1975 stated that, while no catastrophic changes had 
yet occurred, there was no doubt that ecological alterations had 
already taken place and that the mixing of Erefwash water of the 
present quality would lead to a progressive impoverishment of the 
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Plate 7 The Wet Marsh area i n winter. In the foreground i s 
the linear bed of Typha l a t i f o l i a , then the remains 
of the floating Itm&s. hydrolapathum and in the back-
ground the bed of Phragmites cCTmiunis 
Plate 8 The earth bund; coii?)leted i n the autumn of 197ii 
i t now effectively divides the reserve into two 
halves 
of the fauna and flora (N. Lewis pers. comm.). I t i s also 
suggested that a further consequence i s the raising of the ground 
water level i n and aroxind Attenborough. 
One remedial measure taken Toy the Compaiqr after consultations 
with the Nottinghamshire Trust for Nature Conservation Ltd., was 
to divide the pits by the raising of an earth bund.. (Plate 8). 
The bundj completed i n October ^97hf has effectively stopped the 
water flow frcm the Erewash River and the southern pits into the 
northern end of the nature reserve. In order to try and control 
the water level i n the southern pits, a new weir was put in a 
short distance i n front of the bund. 
% e long term effects of these major changes on, the coot i s 
hard to predict. The monthly winter counts (Table 2) on the reserve, 
made on Wildfowl Trust count days, indicates, i n spite of the 
reanedial measure taken, an overall drop i n the number of wintering 
coot since the Erewash was breached. This drop i n the wintering 
coot since November 1972 was found to be highly significant, 
(d = km90, P < 0.001), A possible reason for the drop in winter 
numbers i s the higher water level generally i n the pit con^lex 
and the heavy sweeping floods vblch from November 1973 have 
inundated a l l the pits periodically. Since the bund was built, 
these have affected only the southern half of the reserve and pits. 
The effects of these floods on the breeding coot w i l l depend on 
changes i t causes i n the emergent vegetation. I t was obvious that 
the quanllty of emergent vegetation which survived the winter was 
less over much of the area i n 197U than i n 1973. The effect of the 
floods on the coot i s coiqtlicated by the pollution now entering the 
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p i t s . Both Wagner (1962) and Buttiker (191|9) pointed out that 
the coot inhabits ifaters which are rich i n nutrients and Vagner 
agreed with Buttiker vbo stated that coot are "indirect beneficiaries 
of eutrpphication", and that the ^ e c i e s can be regarded as an 
indicator of pcflluted waters. I f this were so, then the coot shotild 
directly benefit from the oegjsio pollution now entering the pits. 
At the same time, the choice of emergent vegetation nest sites 
could diminish i f the flooding continues and i f i t reduces the 
amount of emergent vegetation available appreciably. 
The policy of management since the designation of the reserve 
i n 1966 has been to increase the number of ecological niches 
available i n oxxter to increase the diversity of the species present. 
This policy has i n the past probably had l i t t l e effect «S the coot 
as management efforts have been concentrated on the dry land areas. 
However, the placement of the bund has allowed the general water 
lev e l of the pits nortii of the bund to be controlled a r t i f i c i a l l y 
by the manipulation of a new weir. 
The managanent policy with respect to this northern area i s : 
1) to leave uncovered large areas of soft mud to attract 
wading birds lAien they are on autumn and spring passage 
along the River Trent. 
2) to plant some wet areas with beds of Phragtnites. 
The effect on the coot of 1) w i l l be almost certainly detrimental 
and probably w i l l act by:- a) reducijig the amount of aquatic vegeta-
tion available i n the xdnterj b) reducing the area of open water 
i n the autumn and the springj c) possibly reducing the amount of 
emergent vegetation i n the spring. The long teim effect of 2) w i l l 
depend largely on the nature of the Phragnites beds that are fonned. 
I f they stay as wet beds then the coot w i l l almost certainly benefit 
greatly with respect to both food and nesting cover. I f , however, 
the habitats created are allowed to evolve into dry Phragmites beds 
then i t i s unlikely that thercoot w i l l try to esploit thm. 
ill 
TEBRirORIALITr AND BREEaUNG 
Territorial Behaviour 
In the following discussion a territory i s defined, using the 
criterion of Tinbergen (1957) as a 'defended area*. 
Territorial Fidelity from Year to Year. 
None of the research so far (Ruthke 1939: Komowskl 1957: 
Blums 1973) has been able to show c o n d u s l T ^ that a pair of coot 
have over-wintered on their breeding territoiy. Cramp (191*7) 
reported that a pair vHaLch had failed to breed i n two successive 
seasons maintained their territory throughout the winter and were 
s t i l l on territozy when his observations ceased i n mid-June. He 
does not, however, give any evidence as to how he ideatified the 
individual birds. The abandonment of territozy and loss of t e r r i t -
o r i a l activity i n coot, brought about by ice or flooding was f i r s t 
reported by Huxley (193U). Komowski (1957) and Wagner (1962) both 
recorded this type of breakdown of territory accoD^>anled by an 
absence of t e r r i t o r i a l s t r i f e . Komowski (1957) l i k e Huxley (193U) 
also recorded individual coot defending a section of their territory 
while the majority of their territory was ice-bound. The ability of 
Riijilldae to return to a previously occv?)ied territory has been 
demonstrated Gullion (1953a) who found that e^erlmentstlly removed 
Immature American Coot returned to the territozy of their birth from 
distances of 50 km. 
At Attaaborough t e r r i t o r i a l breakdown occurred on only three 
occasions. Two of these cases occurred i n winter wbsa ice covered 
large areas of water and the only ice-free areas were kept open by 
the gravel barges. Large nimibers of coot were feeding together i n 
U2 
the ice-free channels and on some nearby grassland. The third 
occurrtnce was noted i n early spring when the nAiole pit complex 
was flooded to a depth of over J. m. The coot deserted the water 
and ^ e n t most of the time feeding communally on nearby grassland. 
In a l l three cases the previously held territories were f i l l e d again 
as soon as conditions returned to normal. I t i s beOLieved, on the 
basis of observational data, that the territories were re-occiqpied 
by the original displaced pairs. 
No exangple was seen where a coot abandoned territory because 
of intraspecific aggression. Fifteen pairs failed to lay while 
ooctq^^ring a territory but observations suggest that this was 
not caused by i n t r a ^ e c i f i c aggression. The fact that a pair of 
birds vais. liable to produce eggs did not apparently cause territory 
abandonment (see Table 3 and f u l l e r discussion i n section on 
Seasonal fluctuation i n Numbers). The non-luring pairs seemed no 
more susceptible to domination by successfully breeding pairs than 
laying birds. 
I t i s believed that, at Attenborough, 19 pairs held their 
territories over the study period of 2k months. For many of these 
pairs identical nest sites were used i n both years, te r r i t o r i a l 
botmdaries appeared to be the same, as did particular Efpots for 
preening and roosting. I n some cases such as pairs E28, El and 
01U (1973) even the feeding behaviour was distinctive. For example 
pair E28 spent ipny hours scavenging off^ fishermen and eating grass 
on the nearby car park; at the same time pair £1 would be feeding 
on fresbwater mussels they collected b7 diving in the barge channel 
(see page 20^). Pair Clh seemed particularly adept at feeding i n 
U3 
Table 3 t Abandonment of territory during the breeding season. 
1973 Data 
Month 
No. of 
Pairs on 
Terr* at 
Start of 
Micmth 
Pairs abandoning 
territory. 
which which lost which lost 
never l a i d aH eggs a l l young 
No. of 
Pairs on 
Terr, at 
End of 
Month 
April 75 0 1 0 71* 
Hay 7U 0 3 0 71 
June 71 2 U 0 65 
Jtily 65 1 0 0 6U 
August 61* 1 0 0 63 
1971* Data 
Apm 60 0 0 0 60 
Hay 60 0 U 0 56 
Jvxie 56 2 6 7 U1 
July 1*1 3 1 1 36 
August 36 2 0 0 3U 
and on Salix bushes. They were seen at various times eating leaves 
and catkins and were twice seen climbing about in the Salix bushes 
which fringed part of their territory. Many^other coot had the 
opportunities to exploit similar feeding situations but none were 
seen to do so at the same intensity as the pairs mentioned. 
Some coot, such as pair El 5 i n 1973 (Figure 3), apparently 
renained faithful to a territory throughout a winter and thai the 
following breeding season, often constructing nests but apparently 
never laying any eggs. Pair El5 built three large nest sites, a l l 
with substantial raapa and one with a nest Gop, between the 20 taprH 
and U July. The defended the area vigorously, both intra and inter-
specifically but never l a i d any eggs. 
The coot for which there i s other than behavioural or te r r i t o r i a l 
evidence regarding successful breeding in the same territory for 
at least two years, i s for the female of the territozy designated 
B1 i n 1973 and 197it. This female l a i d a series of exceptionally 
large eggs (Plate 9) i n both seasons and the probability of finding 
two different birds i n successive years on the same territozy that 
l a i d eggs with mean lengths far greater than normal (see page 116) 
i s so small as to be negligible. I t i s assumed that this was the 
same female coot on the same territozy i n successive breeding 
seasons. 
Observations at Attenborough suggest that i n mild winters i n 
England i t i s possible that many of the coot which £u:e either 
successful breeders i . e . hatch eggs, or are non-breeders (do not 
lay eggs) overwinter on their territories. The unsuccessful 
breeders i . e . those that f a i l to hatch eggs which have been l a i d , 
usually abandon their territories i n late May / early June (see pageli3) . 
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Plate 9 The clutch of B1 i n 1973. Note the two 
exceptionally large eggs. The egg in the 
foreground i s the largest (65.1 x 39.5 mm) 
recorded i n literatvire 
Plate 10 Some of the 70 adult Coot idaich were 
counted at Martin Mere on June 16th 1976 
•1*6 
Seasonal Kluctuation i n Numbers and Territoriality, 
a. I n spring and summer. 
HShn (191*9) found non-breeding, non-teiritorial, adults present 
throughout the breeding season. He did not state when he f i r s t 
noticed them, only that by July 8 . at Feltham none had young and 
at Slough on June 11*' f i f t y coots were without a single young. 
Sage (1969) i n refering to the size of a non-breeding populations 
at H i l f l e l d Park Reservoir - Hertfordshire, suggests that the flock 
Included failed breeders from elsewhere. U ^ e r (1962) recorded 
large flocks of non-breeding, non-territorial coot building vp i n 
June and July. He made the statement that a flock of coot 
"including adult birds** began to congregate i n June. (See Discussion 
regarding the validity of this statement). 
At Attenborough i n the spring and summer of both 1973 and 1971* 
a l l the coot present i n the study area were holding territories 
but not a l l the t e r r i t o r i a l pairs f i n a l l y bred (TalxLe 16). The 
study area also contained many neutral areas (Figures 3 and U) 
which did not form part of a territory. Coot were rarely found 
here but some areas of the gravel p i t coiiQ>lex outside the stvdy area 
did contain a few non-territorial birds, the maximum count i n May 
1973, and May 1971* being 9 and 7 birds resfpectivaly. There was no 
Increase on these numbers i n either June or July. 
Although an early build-tqp of non-breeding coot did not occur 
at Attenborough, some recent observations I have carried out at the 
Wildfowl Trust refuge at Martin Mere, Lancashire conflnm non-breeding 
coot arriving during the breeding season. On a 5ha. a r t i f i c i a l mere 
created i n 1975> over 70 non-breeding, non-territorial coot were 
-hi 
counted on June 16 n 1976 (Plate 10). On the same date at least 
five pairs of coot had small young on this water and several other 
pairs were incubating eggs. The nesting coot were a l l holding 
territories and the non-breeding coot were subject to agonistic 
behaviour whenever t h ^ approached an occupied territory. 
Analysis of the Attenborough data (Table 3) provides a clue 
i n 197U to the identity of the birds that make vp the summer flocks 
on non-breeding coot i n other areas. Of the 75 pairs i n 1973 that 
held territories at the beginning of April, some 63 pairs were s t i U 
on their territories at the end of August. The birds that maintained 
territories but did not lay had at least as strong a ter r i t o r i a l 
f i d e l i t y as birds that lay and subsequently l o s t their eggs or young. 
Five pairs s t i l l had young birds on territory with them at the end 
of October. During ^9^h^ the rate which territories were abandoned 
because of failure to breed was much higher. Birds abandoning 
territories invariably l e f t ihe gravel pit con^lex coiqpletely, 
whereas most of the successftil coot remained on territozy (with their 
young) un t i l at least late August. This study confixns the findings 
of Nylund (19U5), Wfeigner (1962) and Blums (1973) that late August 
i s the time that successful coot start to abandon territozy. 
The above stady suggest that the majority of coot appearing 
on some waters from middle Hay onwards, with a rapid increase i n 
numbers i n June and July, are failed breeders from elsetdiere. 
Sage (1969) suggested this for some of the birds i n these summer 
flocks but the very early dates for t e r r i t o r i a l abandonment for failed 
breeders has not previously been documented. 
b. In' aatumn and winter 
The population of coot at Attenborough has fluctuated between 
285 birds i n September 1973 and $6 birds i n September 1971^ . Whereas 
previous personal observations from I96I1 onward had always indicated 
a large influx of wintering coot into Attenborough i n the autumn, 
in September 1973 and September 197U the overall population declined 
as some t e r r i t o r i a l pairs and most of the independent immatures 
moved out and none moved in , leaving onljc the wintering territozlal 
birds (Table 2) . Counts (Table 2) made since November 1972 by the 
midfowl Trust indicate that this reduction i s significant (see page37 ) . 
The BTO Common Bird Census figures for t e r r i t o r i a l coot and the 
WLldfowL Trust count figures for wintering coot, were checked for 
any correlation (r = O.67, 0.1) between numbers of wintering 
coot and the number of pairs on territory i n the spring (Table h). 
Although the correlation coefficient (O.67) was high the low 
probability figure indicateis that there was insufficient data 
available to make the correlation meaningful. Reliable figures on 
the number of t e r r i t o r i a l coot i n the years proceeding 1972 are 
not available (E. Corbett - pers. comm.). 
Establishment and Defence of Territory 
The aggression associated with the establishment and defence 
of a territory by the coot i s the most evident behavioural activity 
of the species according to Huadey (193U), Boyd and Alley (191*^, 
Komowski (1957), Bezzel ( 1959) , Wagner (1962) and Blvks (1973) . 
HuxLey (193U) and Komowski (1957) have reported that the European 
Coot often defend a larger territory i n winter than i t subsequently 
u t i l i s e s for breeding. This i s contrary to the conclusion of 
Table it : Numbers of wintering coot and t e r r i t o r i a l pairs. 
Bate 
Konthly mean 
ntimber of 
wintering coot» 
(Sept to March) 
Territorial pairs 
(BTO Genstts figures) 
1971/72 133 $0 
197?/73 201 67 
1973/7U 102 62 
197ii/75 70 h2 
1975/76 - 128 h6 
1976/77 112 U1 
1977/78 78 NO BATA 
« Calculated b7 finding the mean of the sum of the counts from 
September to March (see Table 2). 
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Gullion (1953a) on the American Coot which he found defends a 
winter cone area and then expands i t s territozy as the breeding 
season e^roaches. 
On the continent many workers (Huber 193U: Rathke 1939: 
Nylund 19U5: Komowsld 1957: Melde 1959: Wagner 1962) have attempted 
to ascertain whether or not the coot i s paired when i t arrives on 
territozy. The only display to be associated so far with pair 
formation (Komowski 1957: Wagner 1962) i s concerned with mutual 
preening. Ruthke (1939) believed that the males arrived on territory 
f i r s t but he was unable to distinguish between the sexes. He also 
failed to observe any behaviour he could place as part of the pairing 
ceremony, l^gner (1962) found, contrary to Eoznoxraki (1957)> no 
evidence that coot were paired when t h ^ azrived on territozy. Nylund 
(19U5) stated of the two pairs kept under 'special daily observation* 
that 'before the nesting season proper, the male and female do not 
show any interest i n one another, although living in the same 
territory*. 
Komowski (1957) and Wagner (1962) i n describing the terr i t o r i a l 
behaviour of European Coot used the same tezminology as that used 
by Qullion (1952 ) to describe Fulica americana. I also have used 
GiiLllon's adjectives, vbidb. are underlined, to describe e<g^ ^ aspects 
of behaviour of Fulica atra that are similar to that of the American 
Coot. 
The t e r r i t o r i a l coot at Attenborough regularly patrolled the 
boundaries of their territories. Boundaries were apparently fixed 
i n relation to points of land, small islands, alunaps of, or breaks 
i n the emergent vegetation, and obstacles i n the water. These were, 
i n most cases, f a i r l y easy to recognise and map as the birds at 
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Attenborough patrolled (Plate 11) whenever they were swimming 
near their boundazy. 
When a coot charged vezy rapidly i t s neck was sometimes awash 
with water (Plate 12). I f the charge alone was unsuccessful i n 
turning aside the violator of the territory, then the coot usually 
rose into the splattering display i n which the bird runs acz*oss 
the water with flapping wings. I f the object of the display was 
another coot then usually i t turned and retreated i n a similar 
manner (Plate 13). I f this happened the attacking coot usually 
subsidied into the water within a few m. 
Paired disfplay (Plate Ik) was again easily identified i n coot 
and i t proved to be one of the most useful means of identif^ring 
t e r r i t o r i a l boundaxles. Two or more ri v a l coot meeting on a 
territozy boundazy xroiiLd go into paired dii^lay, the wings are 
arched high over the back and the birds slowly moved around one 
another. The display apparently subdued hostility so that fighting 
did not occur. However, i t only reduced hostility levels i^en i t 
happened on territozy boundaries. 
j/Sy observations on paired d i ^ l a y (Plates 15 and 16) on Fulica 
atra i s the same as GuUioi^s (19521C) on Fulica amezlcana. Paired 
display i s aggressive, and not sexualbehaviour. 
Fighting was the f i n a l act i n the establishment and defence 
of territozy. I always fotind i t occurred when the resident coot 
did not receive a retreat response from another coot \itd.ch was seen 
as an intruder. Fighting also occurred (as >also noted by Klomp 
(1972)j when the threat by the resident bird caused the intruding 
coot to retreat but even i n retreat i t was closely pursued until 
i t turned to fight. Although fighting appeared to be vicious i t 
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Plate 11 Coot patrolling near i t s t e r r i t o r i a l boundary 
Plate 12 A pair of Coot charging at a ter r i t o r i a l 
violator 
Plate 13 The Coot on the l e f t i s splattering at a 
r i v a l . Note the different positions of the 
head and neck 
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Plates 1U, 15 and l6 Three photogrs«)hs illustrating 
different aspects of paired display 
5U 
was usually soon over. The vanquished coot was often forced to 
escape underwater and once, after a particularly violent encounter, 
the winner pursued the loser under the water, both birds breaking 
the surface on three separate occasions. Fights usually started 
with just two birds but as with other coot displays, especially 
paired display, the resspective mates are often pulled into the 
conflict. One such f i ^ t started with both birds charging, going 
into paired display, and retreating each into their own territozy 
and then one bird charged again and fighting started. 
There was much calling from both fighting coots, this inmediately 
brought i n a third bird and the paired birds started to give the 
single bird a buffeting. The single bird's loud c a l l s brought i n 
the fourth coot at a isplattering run. Just as this bird approached, 
the three fighting coot broke apart. The incoming bird attacked 
i t s own mate, as i f i t had mistaken i t , for several seconds. . As 
fighting ceased a l l four birds went into paired display before 
returning to their own territories. 
That there has to be a recognisable threat to the bird on 
territory by the bird that trespasses, was suggested by the behaviour 
of three t e r r i t o r i a l pairs towards an injured coot. This bird was 
seen struggling i n some reeds i n late April. I t was caught very 
easily, i t apparently could not dive, f l y or walk. I t s legs hung 
uselessly but there was no obvious injury; when released i t moved 
away across the water using i t s wings to propel i t ; the legs trailed 
l i k e rudders behind i t . As i t passed through the territories of 
three pairs of coot t h ^ went into the charge position, two pairs 
actually splattering into the attack. The injured bird attempted 
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to evade them but i t had l i t t l e control over i t s direction and 
i t pursued a very erratic coxirse through the territories. AU. 
the birds on territory approached closely to the injured bird, 
one bird actually buffeted i t as i t dropped out of i t s f l a t t e r i n g 
run, and appeared to be about to attack. Each coot i n turn, 
however, suddenly ignored the injured coot and ret\imed to nozmal 
t e r r i t o r i a l a c t i v i t i e s . Paired display was not evident from the 
t e r r i t o r i a l birds and I can only assume that the injured bird did 
not give out the normal threat stimuli and that, therefore, the 
nozmal threat response was not evoked from the birds on territory. 
During swanning (Plates 17, 18, 19 and 20) the coot arches 
i t s wings low over i t s back, lowers i t s head and raises i t s neck 
feathers. The white stripe down the leading edge of the wing and 
the white indistinct tips on the trai l i n g edge of the secondaries, 
help to create the i l l u s i o n that the bird i s larger than i t actually 
i s . Swazming was only seen used i n intersrpecific situations, 
against the brown rat (Rattus norvegieus)once, the Canada goose 
three times, the mallard and the great crested grebe several times. 
I t was also seen i n defence of eggs or small young... Plate 7 shows 
both birds of pair Al i n 1973 defending their eggs against man bsr 
swanning. When swanning did not succeed i n driving away the intruder, 
both birds of this pair retreated for about five m. and started 
displacement feeding. 
Plate 21 shows a coot from Al i n 197U (almost certainly 
the same bird as was on this territozy i n 1973 and featured on 
Plate 17), swanning at a colleaguei.who i s checking the nest. 
Although the male did on occasions help with this defence (Plate 22) 
• 
Plate 1? l a i c a l Coot aggression towards man, in defence 
of their eggs 
Plates 18, 19 and 20 Typical Coot swanning positions 
?6 
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Plate 21 Female Coot from Al site i n 1971; trying to defend 
her eggs by swanning 
Plate 22 Churning used as a nest defence against man 
by the Al site pair 
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i t was neyer as piugnacious as the bird presumed to be the female. 
The 'female' never attempted to press any attack to the point of 
making physical contact but she did, on at least three occasions 
i n 197Uj start to chum the water as she moved parallel to the 
nest at a distance of 5 or 6 m. Uhen churning failed, . she joined 
her mate and resumed distraction feeding about 12 to 15 m. away. 
Coot have been recorded as pressing home an attack on Man when 
swanning has failed to drive away an intruder. Hawking' (1i932) 
reported that on three separate v i s i t s to a nest, an sdult coot 
frequently struck him on the leg and hand and even climbed \q> him 
as he investigated the nest. 
Churning (Plate 22) a vigorous, pounding of the water with both 
feet which raises the coots body out of the water as the bird moves 
backwards, i s usually used when swanning f a i l s to displace an 
interspecific aggressor. I t was, however, recorded without swanning 
when I suddenly came ipon a brood of four day old coot feeding with 
an adult on the bank. The adult immediately juii^>ed into the water 
and started to chum calling with vexy high pitched notes to the 
young. Churning continued while the adult retreated from the bank 
taking the young with i t . After covering about five m. the bird 
droi^ed on to the water and led the young away. Churning following 
swazming was seen i n an attempt to defend a nest, ofc^ipping eggs, 
by the pair AU i n 197ii« The nest had been approached across open 
water i n the dinghy and both adults retreated about ten m. behind 
the nest. As the eggs were checked one of the adults came within.; 
/ m. of the boat and started swanning. Swanning continued for the 
two minutes i t took to check the eggs but as the boat was moved 
away from the nest, the bird ^ commenced churning the water. Paddling 
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towards the bird caused I t to retreat for at least fen m. by 
churning, a l l the time maintaining a constant distance between us. 
Suddenly the churning bird dropped on to the water; tuzned and 
fled i n a splattering run. The run lasted some I45 m. and took i t 
across the comer of another territozy, the owner of uhich piursued 
i t for several m. 
Chumiiig was also used during intersfpecific aggression by an 
F2 adult on h June, 1973. Both coots were feeding small young on 
the edge of the marginal G. maxima < when a brown rat swam towards 
the group. The rat was about 1 m. into the open water and some 
3 m. from the young coot when one adult coot suddenly charged at 
the rat without any previous warning that I could discern. The 
coot appeared to strike the rat i n i t s back and pu^ed i t under 
the water, the next moment , the rat was on the bank having crossed 
at least 0.5 m. of G. maxima. The coot pursued i t into the 
vegetation for a short way and then jumped back into the water. 
As the rat moved along the bank behind the vegetation the coot 
moved parallel to i t i n the water stopping to chum the water evezy 
few seconds. Again the rat appeared on the water's edge and the 
coot raced i n to chum and then attacked. The rat fled inland but 
the coot stayed for several minutes calling and patrolling the 
water's edge before rejoining i t s mate. 
The above observations on -dhiiming behaviour do not confirm 
Gullion's (1952') comment that i t i s "primarily a displacement 
activity". I t was always recorded as a hostile action alioed at 
driving away an interspecific intruder. 
Although coot defend their territories vigorously against 
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i n t r a ^ e c i f i c intruders, many large winter territories were 
compressed (Huxley 193U) as the breeding season progressed. Other 
large territories were held intact throughout the year. 
An exan^le of a compressible territory was that of the pair 
E8 i n 1973. From the start of this study two birds were showing 
agonistic behaviour towards other coot over half the Wet Marsh 
area. At this time pair £8 was trying to defend an area that 
subsequently held four other breeding pairs, as well as a neutral 
area. Buring the winter months the two resident coot were seen 
many times making aggressive runs at other coot that were feeding 
i n the area. These acts of aggression, however, were not continuous 
and on many occasions other coot would be tolerated throughout 
the whole area and even withlnv^^the area that subsequently comprised 
£8 breeding territozy. At other times, both birds would suddenly 
start to drive other coot from the area. On one occasion (January 
1973)) one bird was watched for liOindnutes lAdle i t drove seven 
other coot out of the Wet Marsh area into the open water of Clifton 
Pond (Figure 1). By mid-February, however, aggression was declining 
and by the middle of March, three other pairs were occrqiylng 
territo r i e s . The female of E8 started to lay at the beginning of 
April as did El2 viale El0 and E l l had eggs by mid-April. A fourth 
pair El6 then f i n a l l y 'carved' out a territory and had a complete 
clutch by 8 May. A similar situation occured i n 197it: E8 pair 
remained on territory throughout the winter of 1973/7li vbUe a l l the 
other coot, that held breeding territories in close proximity to 
E8 apparently gave defending their t e r r i t o r i a l boundaries and 
were mixing freely over the whole area (other than the territory of 
£8). The £8 pair behaved exactly as in the winter and spring of 
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1972/73 in that they fought for and held large areas of the Wet 
Marsh, only to relinquish i t again as the breeding season progressed. 
Many of the territories which were not coii^>ressjble were 
larger than average and were held i n bays or 'anchored' to large 
islands. I n most cases this cut down the length of te r r i t o r i a l 
boundary to be defended. The largest territozy i n both years, £28 
i n 1973, El i n 1971*, was a territozy of this type. Although this 
territory i n 1973 vas 1.25 ha. and the overall coot breeding: 
population was high, the resident coot oiily had to defend a water 
boundary of approximately IIQm. In 197U when the overall population 
level was l e s s , t h ^ extended their territory by 0.12 ha. (an increase 
of 8.7^) but to do so they had to defend a water boundazy of approx. 
170 m. (an increase of 65.0^). 
The larger territories were a l l i n more open areas with l i t t l e 
emergent vegetation. These territories apparently attracted very 
l i t t l e h ostility from territozy seeking coot. This i s thought to 
be becaiise the birds seeking territories spent more time trying to 
win territories in the areas with more emergent vegetation. I t 
was i n areas with large amounts of emergent vegetation that most 
aggression was noted and that teirritories were at their highest 
densities. 
Aggression at Attenborough occured i n a l l seasons but in winter 
such aggression was always associated with pairs s t i l l holding 
territozy and was almost always intrasfpecific. The only inter-
specific aggression seen i n winter was towards the moorhen. 
New territories were established i n the spring lay both birds of a 
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pair. During the time the territozy i s maintained i t i s defended 
by both adult coot. 
Almost a l l the distinctive behaviour of the coot i s aggressive 
i n character, apart from the behaviour associated with mating and 
care of the young. The only behaviour which i s recognisably not 
aggressive and which occurs throughout the year i s nibbling. 
Nibbling (Plates 23 and 2k) i s usually carried out after the 
two adults have been s^art for some time. I t may be only a momentazy 
gesture or i t can l a s t for several minutes with each bird taking 
i t i n turn to nibble the other around the head and neck. I t takes 
place on land or i n the water. 
As the paired coots at Attenborough approached one another on 
the water they normally turned a circl e , gradually getting closer; 
one then usTially turned i t s head on one side, at the same time 
lowering i t s b i l l . The other bird, at this inciting behaviour, 
usually started to nibble in. the feathers of the head and neck of 
i t s mate. The bird being nibbled appeared to push i t s head at the 
beak of i t s conqpanion and actually dictated which part was to be 
dealt with next. When the nibbling bird wanted reciprocal treat-
ment i t stopped nibbling azid pushed i t s own neck or face at i t s 
coII^)anion - i t was sometimes several seconds before any notice was 
taken of this change of behaviour. On several occasions coot were 
seen to come together, one going into the submissive posture 
which was used to incite nibbling, only to be ignored by i t s 
coo^anion. Nozmally -aben. one bird broke off they both tumed 
and swam away fnm one another without any further ceremony. 
Nibbling was seen on. land on the 16 August 197li by the El pair. 
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Plates 23 and 2k Two sequence shots showing nibbling 
in progress. Note how i n Plate 2k the bird 
being nibbled gradually sinks i t s b i l l below 
the water 
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Both birds were standing on the mud when one lowered i t s head 
until the b i l l pointed directly downwards end the neck feathers 
became ruffled. I t then pushed i t s head and neck at i t s mate. But 
the other coot went through exactly the same process until both 
birds stood facing each other with lowered head and ruffed out neck 
feathers. They stood l i k e this for approximately 90 seconds before 
one bird raised i t s head and started to nibble the head feathers 
of i t s coii^>anion, gradually working around to the neck feathers. 
After about a minute the one being nibbled just stepped away into 
the water and swam off. The other bird started to preesat, i t s e l f 
without any sign of further ceremoi^. (Later i n CI area two 
moorhens were observed standing on the bank i n almost identical 
positions e x c ^ t that t h ^ remained facing one another for several 
seconds after one bird had nibbled around the face of the other). 
Only on two occasions was nibbling seen to be associated with 
any other recognisaKLe unit of behaviour. On 25 August 197U, the 
birds fzxM C3 area (Figure U) were i n the abandoned territozy of 
C1 pair. One of the adult coot swam to the base of the ramp of the 
old nest of G1 pair. I t started to preen on the base of the ranspf 
pulling out a feather i t climbed the ramp and placed the feather in 
the nest.- however the wind blew i t out. The bird then turned and 
faced down the ranp towards i t s mate now swimming at the base of the 
Tsaap. The bird on the nest started to stasap (see section on nesting 
behaviour) i n a desultory manner. The swimming coot then came on 
the rarapf the two birds were facing each other and they started to 
preen themselves. Both stood f u l l y iqpright and preened their breast 
feathers; as they did this they seemed to make an effort to show 
their neck feathers to one another. The bird at the base of the 
rainp climbed 19 the ranrp and offered i t s head i n the bowing attitude 
to i t s mate. Both birds then nibbled at each other for 6 minutes 
working around the face and the back and side of the neck. At l a s t 
the f i r s t bird on the nest stopped nibbling - the other bird 
immediately pushed in on i t ^ boning i t s head and apparently trying 
to incite i t to continue. The bird which had stopped however, 
sidestepped and walked down the raiop into the water. The bird 
s t i l l on the nest started to preen and remained preening for 2$ 
minutes. (At this time two immature coots which had hatched on 
the 1 June (89 days old) were s t i l l i n the territozy.) 
The other occasion when nibbling with other recognisable 
behaviour was observed was on the April 197^ i n E2 territoiy. The 
female (presumed) was sitting on a dump of Juncus spp, when the 
male came up behind her and attxQ>ted to mount her. The female, 
however, pecked at him and started to swim away. The male followed 
closely and the fenale kept turning her head to nibble him around 
the head - the male responded by nibbling the female also. They 
proceeded across the water l i k e this for about 15 m. before the 
male turned and swam awe^. 
The observations that nibbling occurs throughout the year 
confizm the findings of Uisigner (1962) who recorded that he saw i t 
once i n October and also recorded i t as a frequent occurrence with 
some young coot he reared, until liy the age of six months, only 
the male was bein^ nibbled. 
Nibbling i s carried out infrequently but throughout the year 
at Attenborough. Observational evidence s i ^ o r t s the view that i t 
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i s concezned with pair bird maintenance behaviour. I t coxHd be 
involved with pair fozmation as well, but observations to siqpport 
this view were not obtained as, b3r the time they were seen at 
Attenborough, a l l the birds seemed paired. 
Wagner (1962) suggested that the actual aggression shown by 
coot i n establishing and maintaining a territory could in i t s e l f 
behaviour associated with pair fozmation and maintenance. The 
dif f i c u l t i e s of testing this theory under f i e l d conditions made i t 
b ^ n d the scope of this stu47* 
Size of Territory 
Cramp (19U7) mapped eight territories i n 19U3 i n St. James's 
Park, London; sizes ranged from 0.12 ha. to 0,hh ha. Askaner (1959) 
me^ed 20 territories i n Sweden, mean size was 0.25 ha. with a range 
of 0.08 to Q.hl ha. 
Not a l l the territories at Attenborough were mapped - the most 
di f f i c u l t ones to map being those adjoining neutral areas. 
Because of the neutral area, border conflicts of an intraspecific 
nature were few and thus the opportunity for plotting agonistic 
behaviour were much reduced. The main m ^ i n g effort i n 197U was 
on areas that had already been covered i n 1?73. Mapping covered 
56 territories i n 1973 and U3 i n 197U (Figure 5 ) . The mean 
territoiy size in 1973 was O.liit t O.OU ha. and i n 197U 0.U8 - O.OU ha. 
Territory size varied widely: the smallest was that of A3 (1973) 
with an area of 0.09 ha., the largest was some 15 times larger at 
1.37 ha. (pair Bl i n 197U). 
The largest territory (El i n 197k) had only a very small amount 
of emergent GLycerla maxima; i t did however have 3 small dumps of 
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1973 & 197ii Data Combined. 
Total Territories ~ 99. 
• 1 ' .2 • -3 -4 -5 
- Territory size in H^S^tare 
' -7 ' -8 ' '9 ' 1-0 ' 1-1 • 1-2 • 1-3 ' 1-4 
Pgure $ /oialysis of a l l territories"kccording to" 
/ estimated size. 
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Juncus, and several small islands. The Juncus and the islands 
provided the nest sites, but natural food appeared to be i n short 
supply i n the winter months and these two birds spent many hours 
on the bordering car park eating grass. Their te r r i t o r i a l area 
was also a prime location for the visiting fishermen and a f i r s t 
stopping point for the public that v i s i t Attenborough i n large 
numbers. Although i t i s in^ossihle to quantify the amount of food 
made available to these coot from the fishemen and the public i t 
must have been considerable throughout the year. 
There i s evidence that i t was this additional food simply, and 
not the large territozy, vbich was the reason for these birds being 
one of the most successful pairs over the two breeding seasons. 
They were the f i r s t birds to lay i n 1973* rearing two young from 
eight eggs. In 1973 they also attempted a second brood - a second 
clutch of seven eggs was incubated for 20/21 days before being lost 
i n a vezy heavy flood. They defended their terzltozy throughout 
the winter laying again on 10 April 197il> From seven, eggs t h ^ 
reared four young to an age of $6 days - 3 of these young s t i l l 
being on territozy with their parents at 90 days. 
Gran^ (19ii7) found that an attenqpt to breed i n a territory 
of 0.12 ha. was unsuccessftil. Askaner (1959) recorded successful 
breeding i n territories of 0.08 ha. and 0.09 ha. although these 
territories were i n an area where a r t i f i c i a l feeding took place. 
At Attenborough the smallest territory with successful breeding 
(Table 5) was 0.09 ha., the clutch size was four eggs with a 100^ 
hatch and $0% fledgling success to at least eight weeks. 
Komowski (1957), Lelek (1958) and Wagner (1962) a l l beUeved 
t2iat e coot's territory size was governed by the amount of food 
Table € 
1973 
Area Code 
69 
The Relationship Between Territoiy Size, GLutch Size 
and Breeding Success. 
Territozy Size dutch Size 
1 St. Comg^ete 
% Breeding 
Success 
A3 0.09 k 50 
A2 0.12 6 NIL 
E l l ; 0.11 5 NIL 
E13 O.lU 9 22 
t6 0.114 8 25 
A6 0.16 5 liO 
El6 0.17 6 NIL 
E2 0.20 8 62 
ik 0.21 6 NIL 
C11 0.21 6 17 
E11 0.22 8 37 
E12 0.22 6 33 
E9 0.22 6 NIL 
A1 0.2i( 6 NIL 
B2 0.26 U 50 
E6 0.26 k 25 
E8 0.26 5 IjO 
E10 0.27 6 N I L 
BU 0.27 6 17 
G5 0.28 7 NIL 
G1 0.29 7 28 
E17 0.29 5 20 
07 0.32 5 NIL 
E20 0.32 h 75 
B5 0.36 9 22 
EU 0.36 6 17 
A8 0.1i2 6 17 
£31 O.U2 U 25 
E19 0,Wx 7 1U 
E22 O.I16 7 U3 
ClU 0.U8 7 U3 
015 O.US U 25 
A7 0.1t8 5 liO 
E32 0.50 7 NIL 
66 0.53 5 llO 
B3 0.5U 7 29 
A9 0.5U 6 33 
B8 0.58 5 20 
E30 0.6U 6 N I L 
G2 0.6U 7 57 
E18 0.68 7 1U 
El 0.70 7 57 
A10 0.70 10 50 
G8 0.79 5 20 
61 0.81 50 
67 0.8U U 25 
C9 0.89 7 1U 
CIO 0.98 5 20 
E5 1.00 5 N I L 
G6 I.IU 6 11 
E28 1.25 8 25 
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i t produced. This could account for the fact that as the season 
progresses, and more emergent vegetation becomes available, coot 
w i l l sometimes relinquish areas of i t s territory to other t e r r i t o r i a l 
seeking coot (see page 60 ) • 
a) I n relation to egg laying and clutch size. 
There was no evidence of any connection between failure to lay 
and the size of the occupied territory. Goot iMch did not lay 
eggs held territories of 0.12, 0.32 and 0.95 ha. i n 1973 and 0.32 ha. 
i n 197li, the mean bednig O.lil and not materially different from that 
of the population as a whole. Observational logging did not suggest 
any factor which could have caused the failure to IsQr eggs. Neither 
was there any appeurent difference between the vegetation of a 
territory i n which eggs were l a i d and one in nHaicti no eggs were l a i d . 
The relationship between territory size and clutch size (Tables 5 
and 6) was investigated. The corr^ation coefficient of O.OU was 
not significant ( P > 0.1) and there was no evident relationship 
between territory size and clutch size (Figure 6 ) . 
b) In relation to breeding success. 
Individual breeding success, based on the number of young 
surviving to the age of eight weeks, as a percentage of the eggs laid, 
was calculated for each mapped territory in which f i r s t f u l l clutches 
were l a i d (Tables 5 and 6). The data were then examined to check 
the relationship between territory size and breeding success. Both 
years data, 51 territories i n 1973, li2 territories i n 197lt were 
examined independently (r - 0.09 and 0.23 respectively) and combined 
r p= 0.13, P > 0 . 1 ) . There was thus no apparent corrdLation between 
Table 6 
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The Relationship Bistween Territoiy Size, ^utch Size 
and Breeding Success. 
Area Code Territoiy Size dutch Size 
1st Complete 
% Breeding 
Success 
A3 O.lU 9 56 
E 1 9 O.lU 6 N I L 
Ah 0.16 6 1 7 
E6 0 . 1 9 9 NIL 
E7 0 . 1 9 9 22 
A1 0 . 2 1 5 NIL 
G2 0 . 2 1 7 N I L 
E12 0 . 2 2 7 29 
EU 0 . 2 3 7 29 
BU 0 . 2 6 6 33 
85 0 . 2 7 8 50 
E18 0 . 3 1 3 N I L 
E8 6 I H L 
E3 0I32 8 38 
G9 0.32 5 NIL 
E13 0.35 7 29 
G6 0.36 U NIL 
E22 0 . 3 7 5 N I L 
E 1 6 0.U1 5 N I L 
A2 0.1t5 6 1 7 
A7 0.U5 8 25 
CU 0.U6 7 1U 
C3 0.U8 6 SO 
G7 0.U8 6 1 7 
E5 0.U9 6 N I L 
A8 0.U9 5 20 
53 0.5U 7 1U 
E9 0.57 1 0 30 
C I 0.6U 6 NIL 
A6 0.65 6 33 
E20 ^.67 9 1 1 
A9 0.70 6 33 
6 2 0*70 6 1 7 
G5 ^ • 7 2 6. NIL 
A 1 0 0.78 6 1 7 
61 0 . 81 6 I^IL 
E15 0.S3 5 N I L 
6 6 5 llD 
E17 0'9h 9 NIL 1 1 
E2 1.20 9 
1.37 7 57 
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territozy size and breeding success. 
BLstribution of Territories 
Distribution of territories over the study area was very 
variable. Figure 3 and k show the distribution of territories in 
1973 and I97U resfpectively. I f the territory was not accurately 
mapped then an estimated t e r r i t o r i a l outline has been included in 
order to show a l l the known territories. Nest sites are marked 
with an asterisk. A l l the tez^rf-tories at Attenborough gave the 
birds access to at least some open water. In two territories, 
B2 and Bl; i n 1973, this was limited to 30 and 21 sq. m. of open 
water respectively 1^ the end of their incubation period. A l l 
territories had some emergent vegetation. Ifany areas vhlch. did 
not have territories also contained marginal emergent vegetation, 
usually G. maxima. 
Uithin the very densely populated Vet Marsh area there were 
two neutral zones i n both 1973 and 197U. There was, however, no 
obvious difference i n the overall vegetation types and quantities 
between the zones carrying territories and the neutral areas. In 
each year the neutral areas were of a size similar to many t e r r i t -
ories. Although no quantitative measurements were made in the 
\fet Harsh area i t was obvious on purely observational evidence 
that this small section of the study area was the most productive 
of the vegetational types associated with the coot at Attenborou^ 
(Plates 25 and 26 and Figure 2). The area also had open water, 
the one apparently essential ingredient for a coot territory. I f 
food availability does govern the size of a territory so that the 
7k 
Plates 25 and 26 Two views of the Wet Marsh area in 1973 
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more food produced the smaller the territory (Komowski 1957), 
the Vet Marsh area with i t s abundant food should have had smaller 
territories, as was i n fact observed. 
Besides the seven pairs of breeding coot, the Vet Marsh area 
of 2.3 ha. hald i n 197U one pair of mute swans, three pairs of 
moorhen, at least four pairs of great crested grebe, one pair of 
l i t t l e grebe, two pairs of mallard and a probable pair of water 
r a i l (Rallus . 4fequaticus). 
Komowski (1957), Sage (1969) and others found that breeding 
coot suffer greatly from nests and eggs being destroyed by the 
action of waves across open water. At Attenborough the areas 
vblda were very sfparsely populated by coot had few islands and 
l i t t l e emergent vegetation and the areas were very prone to wave 
action. Losses at Attenborough because of swamping by waves were 
almost negligil3e, the coot using more sheltered territories for 
breeding. I n the open water areas coot were unable to find sites 
to build their nests liMch were safe from possible mammalian 
predators or disturbance by man. Over the two breeding seasons 
only five nests were found which could be reached by wading. Three 
of these nests did lose a l l their eggs, probably to human predation. 
Selective pressures on the coot from htmian disturbance, accidental 
destruction and vandalism, were severe during the breeding season 
and probably enough to account for the placing of many of the nests 
i n open but inaccessible site s . Many of the sites actually chosen 
for nests were more 'siisceptible to predation pressure from the 
normal predators of the coot, the fox (Vulpes .vulpes), carrion crm^ 
magpie (Pica pica) and pike (Esox lucius) than i f the nests had 
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been placed i n the available marginal vegetation of G. maxima. 
However, the marginal vegetation at Attenboroiigh was rarely over 
2 m. wide and human visitor pathways usually ran very close to 
the edge of this strip of vegetation. Plate 27 shows a topical 
stretch of the p i t banks i n the coarse fishing season. As night 
fishing i s allowed at Attenborough and i t i s possible to have 
s ^ e areas of the p i t banks being fished continuously, human 
pressure make i t virtually impossible for any large birds to 
u t i l i z e the marginal emergent vegetation strip for nest sites. 
Consequently, i f an area had no islands or clun^is of vegetaion 
offshore i t s use by the coot for breeding was severely restricted. 
Mating Behaviour and Nest Characteristics. 
Mating 
Wagner (1962) recorded coition on water on one occasion only. 
He gave, as has Hohn (19U9) a brief description of mating behaviour. 
V&gper (1962) implied, and Hohn (19U9) stated, that the male coot 
retains his balance on the female's back by wing flapping and 
that he does not hold onto the feathers of the female's head as 
ducks do. Nylund (19li5), Komowski (1957) and Lelek (1958) have 
discussed mating with respect to i t s timing within the breeding 
sequeice. 
I observed miating take place several times on land but only 
once i n the water. A major problem i n observing coot mating behaviour 
was the lack of pre-coitiok display. However mating was usually pre-
ceded by the male following the female closely across water. The 
female on reaching land submitted by crouching down and the male 
mounted her from the rear. Balance was maintained by wing 
flapping and sometimes by the grasfping of the female's neck 
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Plate 27 The pressures on the environment from fisherman was such that the mainland marginal and emergent 
vegetation was unsuitable for Coot nest sites 
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or head feathers. 
Only on one occasion was the female seen to initiate mating. 
A female standing on soft mud was joined by her mate; the fmale 
immediately walked forward and pushed her breast at the male. The 
pair stood very dose for several seconds before the female turned 
round and crouched down i n frcmt of the male. The male mounted 
her from the rear* 
The mating aequence nozmally lasted for about 30 to UO seconds. 
I t was procedied by loud c a l l s on one occasion and soft calls as 
mating xras taking place were heard on several occasions. I n a l l 
the observed mating attempts, the mounting of the female was from 
behind her t a i l . 
The oisservational evidence on mating behaviour did not confizm 
the findings of Hohn (19U9) that the males do not maintain their 
balance 1^ holding onto the femde's head or nape. Mating was 
observed eight times and on four occasions head or nape grasping 
by the male was part of the behaviour pattern. 
Nest Site Sdection 
Although Komowski (1957), Ifegner (1962), Sage (1969) and 
HaVlin (1970) gave emergeiht vegetation as the chief nest site there 
are also severd records of the coot nesting i n other sites. 
BTirkill (1933) recorded that he foxmd five coot nests under willows, 
while Wagner (1962) d s o mentioned one nest under a willow. Ozy 
land sites have only been recorded infrequently,' ddham (1935) 
Ruthke (1951). W&igner (1962). .; found one nest 30 m." from open 
water. 
Sites sdeeted for nests (Tat£Le 1) were very varied within 
both years and the pattern of selection'vaiied greatly between the 
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two years. Table 1 shows that the proportion of coot using emergent 
vegetation for nest sites dropped shazply i n the 197li breeding 
season vidle there was an increase i n the number of pairs building 
under or on Salix spp. A 2 x 2 /C test con^aring Salix sites with 
sites i n oaergent vegetation shows this s h i f t to be highly 
significant (F 0.01). Reasons for the variations daring the two 
years have been considered i n the Habitat section (see pages 33 toj^o ) 
Further data collected on 31 July 1976 and by personal communication 
(K. Gorbett 1978) are used to augment the data given i n Table 1, 
and to examine i n pages 167/171 the vegetational changes occurring 
at Attenborough and the possible effects on nest site choices and 
breeding success. 
Many nests were placed partly i n the open and, because of the 
island situation, many of these were successful. But only one nest 
was built conQ>letely i n the open, this was a floating nest made 
of the leaves of Acorus calamus. The eggs were almost certainly 
lost due to vandalism. Vhen found, on May 1973, i t contained 3 
eggs but i t was esonpty on 28 May vdien i t was found floating against 
the bank. This nest, the only floating one found, was s t i l l afloat 
on 10 Jtoe (Pla|e 28). 
The island nests at Attenborough were generally placed under 
bushes of Salix spp. These were on small islands and were open as 
far as viewing by humans was concerned. However, for mammalian 
predators the sites wot0.d i n almost a l l instahces^Mye'-Joecessitated 
a swim and the predator would have had to reach the nest contents 
f3rom the water, (grows and magpies would have had to approach from 
a low le v e l , as aljnost a l l these nests had a dense tree canopy above 
them. 
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Plate 28 Made of Acoras calaimis this was the only truly-
floating nest found 
Plate 29 The only dry land site of a 
Coot's nest on a small island, i t was 
two metres from the water 
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Thus; while the open sites uere probabOLy more attractive 
propositions for attacking predators i f only because the nest sites 
were so visible, the actual success of these attacks was probably 
low. AduLt coot i n the breeding season vrere seen to defend their 
nest successfully against both crow and magpie and losses to these 
two predators were probably confined to very small young vhea. thqy 
f i r s t l e f t the nest and started to wander away from their parents. 
The role of the fox as a predator at Attenborough i s difficult 
to asaebs. At least one pair of foxes bred i n the study area, and 
occasionally t h ^ were seen swimming between the islands. The 
f i r s t clutch of eggs of E5 i n 197U were almost certainly lost to 
a fox (fox footprints being found i n the mud leading to the nest) 
but no other coot eggs are known to have been lost to this mammal. 
From "Observations at Attehborough i t shears that coot are 
able to exploit most types of vegetation as nest sites i f i t i s 
i n , or gives immediate access to, water. Only one site at 
A^tenborough did not f i t this category: nest G7 i n 1973 was placed 
on a small island two m. from water (ELate 29). 
At Attenborough a prime factor affecting the choice of a nest 
si t e appeared to be the availability of some of the previous years 
emergent vegetation. This preference with respect to nest site 
s&Lection was also noted by HLums (1973). The success of the open 
sites at Attenborough i s contrary to the findings of Sage (196?) 
who recorded that nest built i n the open "invariably came to 
grief". 
Plates 50 to 36 il l u s t r a t e various nest sites used at 
Attenborough over the two years of this study. 
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Plate 30 l a i c a l site using some 
emergent vegetation and a Salix spp. 
bush 
Plate 31 A nest built in the previous year's 
T. angustifolia 
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Plate 32 A neat nest i n CQyceria 
maxima i 
Plate 33 A typical nest of the 
Coot at Attenborough using the 
base of a Salix for stcpport 
Plate 3h Also under a Salix but this time the branches 
are being used for support and shelter 
Plate 35 The typical buUcy structure of a nest made of 
Phragmites communis i n a bed of the same vegetation 
Plate 36 Typical site of the early laying Coot i s the 
s t i l l standing vegetation of the previous year 
Nest Materials 
The materials used depended on the vegetation to be found in 
the teiTitory. Veiy rarely was only one type of plant used, the 
eKception being the nest of pair £13 in 1973* This was situated 
i n a bed of Phragnites and was constructed entirely of this pLant. 
Evessthe nest cup lining was made of Phragmltes leaves. 
Host coot nests have a strong base of thick twigs on top of 
which i s added the predominant vegetation of the territozy. The 
^ase could be ccaoposed of sticks as long as three m. and sticks 
of two m.; are frequent. On top of this migiht be a base of Typha. 
spp. with a cap of Juncus lined with Typha* 
Vegetation for the nest was collected vp to 5>0 m. away, but 
also from the nest vix^Lnity, the building bird merely reaching 
out and snapping off a piece of growing vegetation. Coot have 
l i t t l e difficulty i n collecting growing vegetation. Three times in 
90 seconds, the non-incubating bird of pair £19 in 1973 swam about 
10 m. and with the b i l l cut off with a v e r y ^ ^ t twist of the 
neck a long leaf from a R. laydrolapqthum plant. The leaf was 
taken to the nest and passed to the sitting bird who arranged i t 
on the nest side.- They were also seen to collect grotiing T. l a t i f o l i a 
with the same ease. 
Usually fresh vegetation was added during incubation and on 
two occasions a completely new lining of fresh green vegetation 
was added just prior to the hatching of the f i r s t young. Sometimes 
fz^sh vegetation, was brougjht i n after the young have hatched but 
this was not nearly so common after hatching as during incubation. 
During periods of heavy rain, almost a l l the nests had fresh 
vegetation brought to then and thus nests increased i n size 
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Substantially during periods of inclement weather. 
Plates 37 to U9 show methods of nest construction and 
materials used i n a range of nest photographed during the 1973/7U 
breeding seasons. 
Nest Construction 
Askaner (1959) stated that only the male coot builds the 
original or f i r s t nest. Komowski (1957) found that oh]y the male 
builds the nest cup and the female adds the nest lining. 
Although the coot builds a very substantial nest structure, 
i t can be assembled i n as l i t t l e as two days. Very rapid construction 
was noted for several repeat nests. Nestrfor f i r s t clutches were 
usually constructed over a much longer period of time. On several 
occasions ^ e n the construction of the nest was proceeding at a 
more leisurely pace, I found an egg deposited on a f l a t nest structure: 
a v i s i t the next day invariably found two eggs i n a normal cup 
shaped nest with i t s lining conplete. I t i s as i f the female coot 
i s suddenly overtaken by egg-laying events and deposits her f i r s t 
egg i n the incoiiQ>leted nest. Observations at Attenborough did not 
confirm Askaner's (1959) findings, on nest construction, as on 
several occasions both adults were observed collecting and bringing 
i n nest material, 
a. The raiqp 
The ramp was a prominent feature of many coot nests (Plate 52) 
but was missing i n about 30^ of nests. Ramps were much more evident 
in emergent vegetation and in Juncus rush. EomowskL (1957) 
suggested that a ramp i s formed i f a l l building material i s brought 
from the same direction. I was unable to confim this observation. 
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Plates 37* 38 and 39 A sequence of photogrsphs which 
illustrates the development of a Coot»s nest i n Rumex 
hydrolgpathnm 
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Plate 1|0 The early foundations of a Coot's nest based 
on several branches of a Salix 
Plate 1;1 The same nest as Plate UO photographed two 
days later 
Plate k2 Foundation twigs of Salix being added to a 
trampled base of T. l a t i f o l i a 
ft.ate h3 Typical nest structure to idiich the cup has 
to be added 
Plate hh A nest made 
coinpletaLy of Phragrnites 
conmiunis placed i n the open 
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Plate U5 A Juncus nest in a Juncus clmp 
Plate 1^6 A nest i n T. l a t i f o l i a but with Juncus spp. 
woven into the nest cup 
Plate hi A nest cap made largely out of bents of 
dead grass 
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Plate U8 Illustrates a nest sited i n Juncus with the cvap 
made of T. l a t i f o l i a and with some Juncus woven into the 
cup 
Plate h9 The whole nest including the cvcp lining was 
made of T. l a t i f o l i a 
Plate go A Coot 'platfom' taken over by a Water Vole 
as a feeding post 
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Plate 51 Taken on the 31st July 1976 this i s apparently 
an example of a second brood attesupt by a Coot. The Coot 
on the nest would be unlikely to tolerate the large young 
i f they were not here from a previous brood 
Plate 52 Many Coots build 
very poor nest c\jps but 
very few build them on a 
slope as did this hlrd. 
The egg stayed on the ramp 
for at least seven days 
before i t disappeared 
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b. The platfoim 
As well as the nest i n which eggs are l a i d , the coot 
sometimes builds one or more platforms. These (Boyd & Alley 19US) 
are constructed exactly l i k e a nest except that a cup i s never 
added. Boyd and ALL^ (19U9) found that pLatfozms were used for 
brooding small young, veiy often while the other adult remained 
on the eggs s t i l l being incubated. Komowski (1957) also renarked 
on the frequent occurrence of platforms around the nest s i t e . At 
Attenborough, platfonns were only found at a few sites; these were 
territories without islands but which had emergent vegetation of 
either T. l a t i f o l i a , G. maxima or Phragmites. On foiu* occasions, 
adult coot were seen brooding small young on islands close to the 
nest while their mates were s t i l l incubating. At Attenborough, i t 
seemed that coot only built brooding (or loafing) platfonos when 
there were no suitable dry areas for young birds within the territory. 
Plate $0 shows a typical coot platf ona which was taken over by a 
c 
water vole (Arvigla ainphibius) for a feeding post. The mud on the 
platform i s i n fact conqposed of the droppings of the water vole. 
Nest Dimensions 
Dimensions were taken from 79 cQii^ >leted nests, 38 in 1973 and 
U1 in 197U, and were recorded to within ±2 . 5 mm. Table 7 summoclses 
the collected data. Data for the tvo years were tested to see i f 
t h ^ could be combined. However for both the height of the nest 
above water ( t = 3.8576j P < 0.003') and the diameter of the nest cup 
(t =» 3.01 UOj P < 0.01) the data could not be s t a t i s t i c a l l y combined. 
The data for the d«pth of nest cup ( t = 1.3660; P 0.1) could be 
combined but i n view of the results of the two previoiusi »t^  tests. 
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this was not tested. 
This range of dimensions at Attenborough are similar to those 
recorded by Komowski (1957). 
Height of Depth Diameter of 
Nest above of ciq> 
n Water c ^ 
Attenborough 79 8-28 cm U-10 cm 12-2U cm 
Komowski 32 8.5-28 cm 3.5-10 cm 19-26 cm 
(1957) 
The comparison cannot be analysed s t a t i s t i c a l l y as Komowski 
(1957) did not provide means or standard deviations for his data. 
Probably the most significant Attenborough measurement w i l l 
relate to the height of the eggs above the water. I f the depth of 
the CTQ) i s subtracted from the height of the nest the resultant 
figure i s the height of the eggs above the water. This ranges at 
Attenborough from 3 to 21 cm. Since many of the nests were not 
able to r i s e and f a l l idth the water level, i t needed oiily a 
slight r i s e is^ level for the eggs i n nests at the bottom of the 
range to be wetted and therefore chilled (see section 'Factors 
affecting breeding success). 
The Nest Dome 
Both Komowski (1957) and Lelek and Havlin (1957) commented on 
a dome of growing vegetation which the sitting coot often fozmed 
over the top of the nest. Komowski (1957) gave precise details 
as to how the dome i s woven from the new green stems growing 
around the nest. He suggested that i t i s to disguise the nest 
"against egg thieves - mostly crows and harriersj* ' ^  ' _ 
Nest domes were never observed at Attenborough. The dangers to 
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breeding coot i n the Trent Valley from harriers has probably been 
absent for at least 125 years (Sterland and Uhitaker 1879)> and although 
various authorities comment on the danger to coot £rosD. the crow 
(mey and Boyd 19h7i Komowski 19^7: Lelefc 1958: Lack 1958^, at 
Attenboroughj the crow was only an opportunist predator on the coot, 
and a risk only during the period before the clutch was complete 
and the birds started incubation and, again, during the f i r s t two 
to f i v e days after the young hatched. Even during the laying of the 
clutch, one or more of the adult coot was usually i n the vi c i n i t y 
bf the nest and, on three occasions, coot were seen to huny onto 
the nest as a crow flew overhead. I t seems unlikely that the crow 
offers sufficient danger to cause the coot to continue with a 
behaviour adaptation against i t alone, (see page 81 ) As there 
i s some doubt about whether the coot which nests i n Britain i s 
migratory (Brown 1955: §pencer & Hudson 1972/197li), i t does seem 
possible that, i f Eomowski (1957) i s correct concerning the function 
of the dome, the coot i n Britain has dispensed with the dome as 
the need for such protection from the larger f l y i n g predators has 
decreased. 
Breeding Biology 
Length of Laying Period 
Most of the research on date and length of laying season has 
been carried out on the Continent. Bezzel (1967) had laying starting 
i n early A p r i l with peak laying throughout Kay. He also commented 
that i n years whai egg-laying starts late i t develops very quickly. 
Havlin (1970), reviewing a l l the availaKLe data on coot i n 
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Czechoslovakia, gave the earliest egg on 20 March 1967, with laying 
generally startingin most years between 10 and 20 April. Host 
Gzechoslovakian clutches were started at the end of April and the 
beginning of May with a mean date of V 5 May and a latest date 
for eggs of 22 July when a clutch of five new eggs was .found. 
Similarly Blums (1973) found that i n early years i n Latvia egg 
laying starts about 1 A p r i l . Regardless of the date of the f i r s t 
eggs, he found that mass layings occur i n the la s t week i n April 
and the f i r s t week i n May. The only published date ^ pr Britain 
i s that of Sage (196?) idio gave the earliest f u l l clutch date i n 
Hertfordshire as 30 A p r i l , with the latest f u l l clutch on 13 July. 
"EOT the collection of data at Attenborough the criterion of 
Lack (1950) has been followed and the date of the f i r s t egg i s 
used as the basis on which data are recorded and presented. 
On the basis of observations (see section on Incubation) and 
the data of others (Nylund 19U :^ EomowsfcL 1957: LaLek 1958: 
Blums ;1973) i t has been assumed as a working hypothesis that the 
coot lays one egg a day u n t i l the clutch i s complete and that the 
incubation period lasts 23 to 2U days. My observations indicate 
tliat incubation of f i r s t clutches commenced with the 3rd or Utb 
egg of the clutch. When a clutch was checked dxiring the Is^ixig 
period, the date of f i r s t laying was arrived at xising the one-egg-
a-day criterion. I f a clutch was checked after i t was complete, 
then the date of the f i r s t egg was calculated by subtracting the 
incubation period plus four days, i.e. 28 days i n t o t a l , from the 
date on iMch the f i r s t chick hatched. 
In 1973, the f i r s t egg date was 30 Marchj the estimated date 
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i n 197lt was 9 i J p r i l . The last recorded date for an egg being l a i d 
was 15 June i n 1973 and 19 June i n 197U. Thus the egg laying 
season at Attenborough lasted roughly 2.5 months i n both years. 
To check the s t a t i s t i c a l significance of the difference i n the 
mean date of egg-laying, 30 March (date of the f i r s t egg l a i d i n 
1973) was temed day one and subsequent days were numbered consecu-
t i v e l y u n t i l the season ended. For 197U 9 April (the date of the 
f i r s t egg) was termed day eleven. The number of clutches started 
on any day was then calculated. In 1973> the mean day of starting 
to lay = 37.90 t 2.7 days, day 38 being 6 May: i n 197li the 
X 35*30 t 2.1 days, day 35 being 3 May. There was no significant 
difference between x egg laying dates i n 1973 and 1971; ( t = 0.8517; 
F >0 .1 ) . The numbers of clutches used i n these calculations are 
not the same as the nianbers found since only nests where i t is 
known to within t 1.5 days when the f i r s t egg was l a i d liave been 
used. Although, i n 197U, laying started later than i n 1973, the 
build up of pairs starting to lay was more rapid. This i s i n 
accord with the findings of Bezzel (1967) and Blums (1973) that 
i n seasons when laying starts late i t develops vezy rapidly. 
Figure 7 shows that, for f f r s t clutches only, peak egg-laying 
occurred i n both 1973 and 1971* during the last few days of April 
and the f i r s t few days of May. Figure 8 combines the data for 
1973 and I97U and confiims that, for Attenborough, April and May 
are the peak egg-laying months with 6 8 . ( n = 91) of a l l f i r s t 
clutches being started between the period I6 April to 20 May. 
Figures 7 and 8 also include second clutches when an accurate 
date i s known. Apiart from one clutch, a l l the re-nest clutches 
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Figure 7 Coot Breeding Seasons 1973 and 197U. 
Data limited to clutches where date of the f i r s t egg was 
known or co\iLd be estimated within i 1.5 days. 
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had been started by the end of May i n both years. The re-nest 
clutches ( f i v e i n 1973 and eight i n 197U) were therefore started 
earlier than f i v e of the f i r s t clutches of late breeders. However, 
the overall percentage of clutches started i n the period 16 April 
to 20 May dropped to 65^ (n = IOI4.) as six re-nests started i n the 
la s t ten days of May. 
A conparison of the Attenborough data with those from the 
l i t e r a t u r e shows a very close relationship i n respect to peak 
laying dates. The study confiniis that peak egg laying i n the coot 
i s dxiring tiie l a s t week i n ^ r i l and the f i r s t week i n May. 
Second Clutches 
Komowski (1957) recorded that coot only very occasionally 
used the same nest f o r repeat layings whereas Bezzel (1959) 
reported that coot i n Bavaria very often used the same nest for 
second clutches. Lelek (1958) fotmd that two pairs of coot r&Laid 
four times before their eggs reached the hatching stage and that the 
time between the condensation clutches and the preceding clutch 
became shorter every time a new clutch was attezq>ted. His recorded 
times range fx^m eight days to one day before relaying occurred. 
Blums (1973) reported second clutches starting between two and 
eighteen days after the loss of the previous clutch, the mean time 
interval being 7.3 days. Sage (1969) had several pairs that replaced 
l o s t clutches once; he also recorded one pair i n 1968 that, after 
having l o s t an incomplete clutch of two and a complete clutch of 
seven, l a i d a t h i r d clutch of eleven eggs from which they success-
foLly fledged young. 
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At Attenborough no pair ever atteiqpted a t h i r d clutch. 
Thirteen pairs i n the two years atteiqpted a second clutch after 
the loss of the f i r s t . I n 1973 five pairs re-nested of wbich 
four pairs hatched and fledged young: the f i f t h pair abandoned 
their t e r r i t o r y after the loss of their second clutch. I n 197U 
eight pairs re-nested. Six of these hatched young but only two 
pairs actually raised them to the fledgling stage. I n 1973 two 
of the f i v e pairs b u i l t a second nest for their new clutch and i n 
I97U six of the eight pairs builfr. a new nest. Exact data on the 
time interval between the loss of a clutch and relaying was obtained 
i n four cases. This was six days and four days i n two instances 
where the new dutch was l a i d i n the old nest, and nine and thirteen 
days i n the other two where new nests had been b u i l t . The size of 
c(»i^ >ensation clutches iai discussed i n the general section on clutch 
size (see page 1U2 ). 
Double Broods 
Early lit e r a t u r e , such as the Handbook of British Birds 
(Vlltherby 1938-U1) stated that the coot has several broods i n a 
year. The only specific reference suggesting that coot do i n fact 
rear several broods a year i s Burki.]l(1933) who reported that i n 
1931 ten nests on the Fetcham Pcoid, Leatherhead, gave rise to 
twelve young, "nine of which come from one nest i n three broods". 
He stated that "morning observations never lasted more than a few 
minutes, just as I passed". Observations were from the mainland and 
nests were not checked for eggs. This probably accounts for the 
estimated incubation time of between 33 and 38 days (see page 123 
concerning r e l i a b i l i t y of this estimate) irfiich was arrived at ./ 
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by checking how long the birds sat on their nests. Bis notes 
refering to the chicks of a f i r s t brood while parents were 
feeding a second brood, apparently confim that at least one second 
brood was seen but he presented no further evidence for a t h i r d 
brood. 
Cramp (19U7) reported oa double brooding 1^ coot i n St. James's 
Park, London. His observations commenced on 29 June ^9h3 and 
by mid-July tuo of the six pairs were reported as just hatching 
second broods. Crsaap (19U7) made no ftirther comments on this aspect 
of their breeding biology. Alley and Boyd (19li7) considered that 
the coot i s normally single brooded. Sage (1969) foxmd no second 
broods i n eleven years. 
On the Continent Komowski (1957) found only two double broods 
and concluded that double broods i n Holstein, Germany occur "only 
on isolated occasions". Lelek (1958) stated that second broods 
had not been proved for Czechoslovakia, but Havlin (1970) estimated 
that as many as 1 o f the coot i n Czechoslovakia could be double 
brooded (see Discussion). Bezzel (1959) stated that, vbile some 
observations suggest second broods, he had no conclusive proof 
that t h ^ had ever occurred i n Bavaria. Blums (1973) also found 
no reliable data for a second brood. 
Kraus (1968) observed a second brood by coots i n Nuremberg 
Zoo. A f i r s t clutch of seven eggs, six of which hatched on 30 Apri l , 
was followed by a second nest from which seven chicks were on the 
water on 22 June - the f i r s t young then being 59 days old. Kraus 
recorded behavioural aspects which d i f f e r from my observations. 
Uith the hatching of the second brood, the parent birds behaved i n 
an aggressive manner towards the older yotmg. These did not leave 
lOii 
the territozy and,. as the second brood developed, the aggression 
lessened, liilhen the second brood were six to eight weeks old, 
aggression, frcsa the adults, ceased and the two groiqps then swam 
and rested together. 
The Attenb3rough data indicates that second broods were 
attempted on two occasions i n 1973- There wrere no such attaints i n 
197U and, , therefore, out of the 135 pairs of birds on te r r i t o r y 
over the two years (of \M.ch 120 pairs l a i d eggs: Table 17)* oiily 
two pairs atten^ted a second brood. 
During late March 1973^  pair E8 constructed a nest on the 
Wet Marsh i n which fi v e eggs were found on 9 A p r i l . Subsequent 
observations showed this to be the f u l l clutch - unless eggs were 
l a i d and l o s t between v i s i t s - and that the f i r s t egg was l a i d on 
1 or 2 April (based on an incubation period of Zk days). Only 
two young were recorded, the f i r s t one hatched on 28 April. 
On 30 May an adult coot was s i t t i n g , as i f incubating, on the 
old nest* Examination disclosed two eggs in-.a cup relined with 
fresh reedmace. The f i r s t two young were 31 days old and were s t i l l 
being fed frequently by both adults. No further eggs appeared i n 
the nest and, therefore unless eggs were l a i d and lost without 
being recorded, the second clutch consisted of two eggs. 
The f i r s t young remained i n the t e r r i t o r y and on 2i; June, at 
1200 hours, a small chick was seen at the base of the nest being 
fed by an adult. Later two chicks were being fed on the nest. 
From their sppearance, t h ^ had probably hatched the.previous day. 
Also i n this t e r r i t o r y at the same time were tm broods of mallard 
with seven and two young and a moorhen with five young. . 
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No aggression was seen from the adult coot or from the tm large 
young coots that were then 6k days old. Both large young had 
small shields vhea they l e f t the t e r r i t o r y between k and 8 July, 
aged 91 to 95 ddys. During the time between the hatch of the 
second brood and the f i r s t young leaving, no aggression was seen 
by the parent coot towards the two older young. Nor were the 
larger young recorded attenqpting to feed the smaller chicks. 
The second brood l e f t their parents* t e r r i t o r y between 2k and 
26 September aged 92 to 9k days. No aggression was observed 
by the adults towards these young. 
Fair £28 also atteaanpted a second brood. Their f i r s t clutch 
was of eight eggs with an estimated f i r s t egg date of 30 March 
1973. At least f i v e young hatched on 28 April but a l l but two 
of them disappeared i n the f i r s t f ive days. The two surviving 
young were s t i l l on t e r r i t o r y being fed by the adults whaa on 
10 June one of the adults was found incubating seven eggs i n a 
new nest i n a Juncus cLmp. 
The eggs were s t i l l being incubated on 2 July when a high 
flood washed the nest away. On k July one of the eggs, i n an 
advanced state of development, was found i n shallow water. 
Plate 51, taken at Attenborough on 31 July 1976, shows clearly 
large young coot by an island - which i n 1973/?U held nests ClVC3 
respectivdy - with an adult coot apparently s i t t i n g on a nest 
incubating. This bird was watched on the nest for about 20 minutes 
and i t s movements indicated that i t was on eggs. I f this 
s\9>position were correct then th i s too i s an example of a second 
brood. 
The evidence shows that under nozmal circmistances the coot 
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i n Europe i s single brooded. Although some coot do raise two 
broods i n one year, this i s exceptional. Evidence indicates that 
double brooding i n the coot i s linked closaLy to a high availability 
of food. The Attenborough records of double brooding come from 
te r r i t o r i e s with abnormally large food si:g9plies, one from natual 
sources the other from a r t i f i c i a l feeding. Kraus (1968) mentioned 
the r i c h growths of A. calamus available to a double brooded pair 
i n Nuremberg Zoo. That the availability of food could be the 
inducing factor i s suggested by the publication by Siegfried and 
Frost (1975) of their finding on continuous breeding i n another 
member of the BaUidae, the moorhen. The authors suggested that 
the r i c h siq>ply of natural food coupled with the availability of 
a r t i f i c i a l l y fed protein and some energy conserving behaviour has 
enabled the two pairs of moorhen under study to produce hO and 
37 clutches of eggs i n liS months. 
Dump-Nesting 
There are mat^ reports of aberrant egg-laying behaviour by 
coot: dump nesting by two birds laying i n the same nest, odd eggs 
appearing i n a nest i n which a clutch i s well incubated and 
compressed egg laying cycles (Alley and Boyd 19l;7: Eomowski 1957: 
Wagner 1962: Havlin 1970: Blums 1973). Most workers comment on 
the d i f f i c u l t y i n understanding how a bird so strongly t e r r i t o r i a l 
as the coot allows another coot to lay i n i t s nest (see Discussion); 
however dunp-nesting (Wbod 1976) i s so prevalent that the majority 
of research workers discount clutches over ten or eleven eggs and 
eliminate them from consideration when calculating clutch size 
(Komowski 1957: W&gner 1962: Bezzel 1969: Havlin 1970: Blums 1973). 
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A L l ^ & Boyd (19li7) presented an example of aberrant egg-laying 
which t h ^ believed was carried out by the resident nesting coot 
and vblda. t h ^ desczlbeilas a case of a coiiQ)ressed breeding cycle. 
I observed a similar case but I believe that the new eggs were 
being l a i d a second female. 
"Nest site EU i n Wet Marsh 
Date 197U 
1i* A p r i l 3 eggs i n nest ( a l l marked) 
l ^ t t n w n n w 
IS tt 5 n n n It it 
21 « 3 It B n 2 of them new, i.e. not previously 
marked. 2 original eggs at the foot 
of the raxip and 1 Just out of the 
nest. 1 egg missing. 
22 '» 1^  It It M x h e egg just out of the nest on the 
previous day now back In nest. 
(Total of 7 eggs l a i d so far.) 
k May 9 eggs i n nest. (Egg No. 2 was s t i l l intact under 
water at bottom of raap,) 
5 » « 
9 eggs i n nest 
8 » 10 n n « Eggs No. 6 and 7 were pipping. 
10 " 7 eggs and 3 young i n nest. Eggs No. 1,6 and 7 hatched. 
11 " 8 eggs and 3 young i n nest. The 3 young l e f t nest to 
jo i n adult. 
12 *> 8 eggs and 3 yoiuig. Eggs s t i l l being incubated 
15 II 8 eggs only n n n n 
19 " nest empty 3 young on water with adult" 
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The following facts suggest that the eggs were l a i d as two 
s^erate dutchei. The f i r s t cdutch started on 12 April consisted 
of eggs marked with numbers 1, 2, 3, U, 5> 6 and 7* Bgg 7 
presumably .being l a i d on 18 Apri l . The second clutch started 
around 30 April consisted of numbers 8, 9, 10, 11 > 12, 13 and l l i . 
Note, however, the gaps appearing i n the laying sequence of the 
second clutch. For example, at one-egg-a-day, the nest should have 
had ten eggs on 5 May - i t only had nine, and then a three day gap 
between eggs on 8 May and 11 May* The possibility must exist that 
two birds were laying i n the sane nest and that the f i r s t clutch 
layer went into a genuine compressed cycle and actually l a i d the 
eggs that appeared on 8 and 11 May* The loss of the eggs on the 
ramp was also unusual for Attenborough, although Alley & Boyd (19ii7) 
recorded this occuring regularly. Flate No. $2 illustrates an 
egg lo s t down a ramp. Note the angle of the nest and the ease with 
which eggs could i n theory r o l l out. 
Two birds laying simultaneously i n the same nest also occured 
at site G1 i n 197U* A coot was observed s i t t i n g high on the nest 
on 3 A p r i l . The nest was checked regularly but was s t i l l empty on 
2k A p r i l ; 
"2U April nest easptj 
27 April k eggs - a l l warm (1 more egg than expected at 1 a 
day rate) 
30 April 9 eggs 
1 May 9 eggs 
h Hay 13 eggs 
5 May 13 eggs 
8 May 12 eggs - the last egg,laid i.e. No. 13 now missing" 
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The majority of v i s i t s to this site occurred between 1200 and 
1500 hours so idiat i f eggs are l a i d at a consistent time, as 
Komowski (1957) stated, then the gap i n sequence i s real and not 
d^endent on the v i s i t schedule. 
The eggs started to hatch on 22 May and some eggs were capping 
continu£GJLy u n t i l 28 May uhen the eleventh egg started toJdp. 
ALL 12 eggs hatched but a l l the young had disappeared by 10 June. 
Toung were last seen on 5 June when two adults had three young on 
the water. During observations only two adult coot were seen i n the 
t e r r i t o i y . 
I n 1973, a nest was discovered containing eggs from two females. 
(Plate 53). From their ground colour and markings the eggs could 
easily be separated into two clutches of 1 ^ and four eggs. The 
plate shows the four small, chalky white eggs on the right. On 
17 June, six of tha;normal coloured eggs had hatched and two were 
pipping. The remaining eggs showed no signs of hatching nor could 
any sounds be heard. 
At six different nests i n 197U, clutches that were well incubated 
had an egg or eggs added to them. At none of these sites was i t 
certain that the additional egg (eight i n a l l ) came froa.A different 
b i r d , the eggs have therefore been treated as part of the clutch i n 
question: this i s disucssed farther i n the section on oLutch size. 
One other unusual case occurred i n 1973. The nest of coot E32 
contained f i v e eggs on 25 May. Two days l a t e r , the nest contained 
seven coot eggs plus the egg of a moorhen. Plate 5U shows the 
location of the morrhen»s egg i n the centre of the coot clutch. A l l 
the eggs were wazro. On 31 May, the moorhen's egg had disa^eared 
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Plate 53 An example of two birds laying i n one nest. 
The four chalky white eggs were l a i d after the ten more 
noimal coloured eggs 
Plate 51i The Moorhen's egg vlalch sppesred sometime 
between the 5th and 7th Coot egg. I t later d i s ^ e a r e d 
from the nest 
Plate 55 This immature 
Coot died at the age of 
79 to 81 days, entangled 
i n discarded fishing l i n e 
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and i^e nest contained oxiLy the seven coot eggs. The l i n i n g of the 
nest was checked but the moorhen's egg had not been b u i l t into the 
l i n i n g , as Wagner (1962) had found some coot doing with strange 
eggs. Havlin (1970) also recorded a case of a single moorhen's egg 
i n a clutch of five coot eggs. 
Variation i n Size of Eggs. 
Lelek and Havlin (1956) conparing the vazlability i n egg sizes 
fo r each of three study years and i n the various regions i n which 
they worked i n Czechosdavakia, found that egg sizes were "practically 
equal". 
Bezzel (1959) found that the mean length of eggs within a 
clutch ( f i r s t clutches only) was correlated with the size of the 
clutch. His data, extracted from his paper, gave the following:-
Clutch size No. of dutches Mean Siae. 
7 ^k 51.39 x 36,32 
8 6 52.li7x36.3U 
9 8 53.82 X 36.1 
The difference he found " s t a t i s t i c a l l y vezy significant" 
( t = 2.62) between clutches of seven and eight and ( t = U.OO)' 
between clutches of eight and nine. He stated that with other clutch 
sizes the correlation was too small to be of statis t i c a l significance. 
He suggested that the correlation might be due to the fact that the 
larger clutches and larger eggs are l a i d by older birds: Ifegner (1962), 
based on egg dimensions smaller than average from a coot breeding 
site that had been occupied for the f i r s t time, thought that i t 
might be assumed that young coot lay smaller eggs than older coot. 
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A total of 760 eggs vere measured at Attenborough, U03 i n 
1973, 3^7 i n I97U. Figures 9 and 10 illustrate graphically the 
variation over the two years i n length and breadth respectively. 
The date for the two years were combined after analysis showed 
that there was no significant difference (d = ,3hi P > 0.1) for 
the mean egg length for 1973 ( i 53.75 - 0.12 mm) and 197lt 
(x 53«8l - O.lU mm) there was also no significant difference 
(d = . 31 , P > 0 .1) for the mean breadth for 1973 (5 37.65 - 0.17 mm) 
and I97I1 (x 37.73 - 0.19 mm). The combined means for length and 
breadth for 1973 and 197U were x 53.78 * 0.09 mm and x 37.68 t o.13mm. 
respectiveLy. 
The 1973 data from 3h9 measured eggs i n a l l f i r s t coiqpleted 
clutches were analysed for evidence of correlation between egg 
length and egg breadth. The correlation coefficient ( r = 0 .35, 
P > .001) indicated a considerable degree of correlation between 
egg lenth and breadth . 
To examine the difference, i f azqr, of egg size between areas 
i n 1973 and 197U ctn analysis of variance was calculated for both 
years. Only eggs from, f i r s t coii3>leted clutches were used (n » 3U9 
eggs i n 1973 and n » 289 eggs i n ^ 9^k)^ The data indicated a 
significant difference i n 1973 between areas ( P > 0 .01, F . = U.8) 
but i n 197li there was none (F = 0 . 5 8 ) . The 197U data 
indicate that there was more variation within the grot;>s than 
between groups. 
Table 8 compares the mean egg size and individual maximum 
and minimum egg sizes of the Attenborough eggs with tea other sets 
of data from various areas of Europe. The Attenborough mean size 
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of 53*78 X 37.68 mm i s the highest mean value of a l l for both 
length and breadth and for both length and breadth new individual 
maximum sizes have been recorded. 
As no standard deviations are provided i n other published 
studies, i t has not been possible to test the differences between 
countries. 
An exceptional series of large eggs vqf l a i d 1^ the fanale 
on territoiy B1 in 1973 and 197lt (see pagelUi). In 1973 four 
eggs were l a i d , including the largest egg (65.1 x 39.5 mm) 
recorded i n the literature (Table 8 and Plate 9 ) , with a mean size 
of eggs i n the oLutch concerned of 58.U - 3.1 x 38.3 t i 
Two dutches were l a i d i n 197U, the f i r s t clutch being deserted 
after 17/18 days of incubation (see page 159 ) . The mean size 
of the f i r s t clutch was 59.2 i 2 .5 x liO.5 - 0.2 ram. and that of 
the second was 59.2 - 0.7 x 39.9 - 0.2 mm. 
The mean size of the 760 measured Attenborou^ eggs was 
53.8 * 0.09 X 37.7 - 0.13 mm. while the mean size of U,153 eggs 
taken from literature i s 52.6 x 36.1 mm. (Table 8) 
The largest previous eggs recorded i n literature are those 
of 61.8 mm. length by Ld.ek and Havlin (1956) and KLums (1973) 
and one of UO.1 mm. breadth by Wagner (1962). The female of 
B1 territory l a i d five eggs (one in 1973 and four i n 197U), 
equalling or surpassing the greatest length previously recorded 
and seven eggs (one in 1973, six in 197U) equalling or surpassing 
the greatest breadth previously recorded. I f i t i s assumed that 
the length of eggs are normally distributed with a mean of 52.6 mm, 
(Mean calculated from European literature: n s U,153 eggs - Table 8 ) 
117 
and a standard error of 0,09 mm. (Attenborough data - page l l 6 ) 
th0n:;,-Uae.etgs^laid by this bird i n successive years (mean of 
58.U - 3.1 mm. i n 1973; four eggs in the clutch and 59.2 i 1.2 mm 
i n 197lij eleven eggs i n two clutches) were exceptionally large. 
The Attenborough data have been examined i n order to conqpare 
them with the results of Bezzel (1959) (see pagelll)^ Table 9 
gives the mean egg sizes and standard errors i n relation to clutch 
size. I t i s known (page112) that there i s no significant difference 
between mean egg length in 1973 and 197U and i t i s therefore 
concluded that there i s no significant difference for mean egg 
length i n relation to clutch size over the two years. Regression 
analysis between clutch size and mean egg length and mean egg 
breadth was carried out. The analysis showed that there appears 
to be no correlation between clutch size and egg size (for egg 
length r - 0.29, P > 0 . 1 , for egg breadth r - 0.21;, P > 0 . 1 ) . 
The Attenborough data do not therefore confirm Bezzel »s (1959) 
results that the mean length of eggs within f i r s t clutches was 
correlated with the size of clutch. 
Esamination to test iriiether the eggs of re-nest and second 
brood clutches were smaller than f i r s t clutches was carried out. 
Only re-nest clutches that were l a i d after the loss of a coiqplete 
clutch have been considered. The data suggests no evidence of 
change of size of eggs i n second clutches. Thirteen clutches 
taken from both years give the following results:- on length 
seven dlutcbes showed a larger mean egg size and six produced 
a smaller mean. On breadth eight clutches gave a larger mean, 
five clutches a smaller mean. 
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Table 9 
Ifean Egg size i n relation to oLntch size. 
Only f i r s t complete clutches coimted. 
1973/1971* Data Combined 
Mean Egg Sizes 
Clutch 
Size 
No. of 
Clutches Length Breadth 
2 1 53.73 - 1.06 mm. 36.1*7 - 0.71* mm. 
3 0 
k 11 53.23 - 0.1*9 mm. 36.1*8 - O.2I* mm. 
5 21 53.68 t 0.19 mm. 37.12 t 0.19 mm. 
6 31* 53.86 - 0.20 mm. 37.21* * 0.11 mm. 
7 18 53.53 - 0.21 mm. 37.19 - 0.10 mm. 
8 10 53.75 - 0.21 mm. 36.91 - 0.13 mm. 
9 8 53.05 i 0.21* ram. 37.16 i 0.10 ram. 
10 3 5U.62 - 0.1*5 mm. 36.1*3 i 0.21* mm. 
Total 106 
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The Attenborough data were examined to see i f there was any 
variability between the length of eggs that were l a i d early and 
the rest of the eggs. The total clutches were divided 1^ taking 
the f i r s t and l a s t 20^ of a l l cQn^>leted clutches (see page 17l*) . 
Table 10 gives the mathematical data on which the st a t i s t i c a l 
analysis i s based. The data do confirm that the eggs of the 
early nests are significantly larger i n length than the eggs from 
a l l other nests. In 1973> the mean length of early eggs was 
55.0 t 0.25 mm. while the mean of the late eggs was 52.1* - 0.26 mm, 
(d - 7 .15; 0.001) iUdle the combined mean of a l l the eggs 
other than the early eggs was 53-5 - 0,13 mm. (d = 5.35> 0.001) . 
Similarly i n 1971*, the mean length of the early eggs was 
51*.7 - 0.32 mm the mean of the late eggs 53.0 * 0.33 mm. and the 
mean of a l l the eggs other than the early eggs was 53*5 - 0.11* mm. 
(d =3.72, P:<- 0.001 and d = 3 .53 , P^sS-0.001 resfpectively). 
Bezzel (1959) and Blums (1973) hoth reported that eggs of 
June clutches were slightly smaller i n length than eggs of early 
clutches. These findings were not checked directly with the 
Attenborough data as only six June clutches were found at 
Attenborough. However as indicated above the eggs of late clutches 
are significantly smaller than early clutches and, therefore, 
i t would be expected that the very late clutches i.e. June clutches, 
would have smaller sized eggs. 
Accuracy of Breeding Figures 
KomowsfcL (1957), Bezzel (1959), Wagner (1962) and Havlin (1970) 
a l l foxmd i t d i f f i c u l t to assess the number of coot which hatched 
and even more di f f i c u l t to monitor those reaching the fledging age 
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Table 10 
Mean and standard error of egg length i n relation to date of laying. 
Completed clutches only. 
No. of Mean Length 
1973 dutches in mm. 
F i r s t 20^ of a l l 
completed clutches 1U 5U.98 . 0.25 
Last 2QJg of a l l . , 
completed clutches 1U 52.39 I 0.26 
A l l clutches except 4 . 
the f i r s t 2Qj{ 56 53.U6 . 0.13 
197U 
F i r s t 20^ of a n . + 
con^aeted clutches 11 5U.72 - 0.32 
Last 20^ of a l l ^ + 
completed clutches 11 53.00 _ 0.33 
A l l clutcheis except 
the f i r s t 20^ hh 53.U7 t O.lU 
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of six to eight weeks. 
At Attenborough the figures concerning the number of clutches 
started, the eggs l a i d and young fledged are thought to be highly 
accurate. However, i t was sometimes di f f i c u l t to determine the 
number of eggs which hatched. The coot lays as many as ten eggs, 
which i t incubates from the third or fourth egg (see page ^ 23 )> 
nests need to be checked eveiy day during the hatching period, 
but even i f this were possilile i n the time available, the 
desirability of such disturbance at a c r i t i c a l time in the breeding 
cycle would be questionable. Many of the figures given for the 
number of eggs hatched are therefore determined on the maximum 
number of young seen on a v i s i t after hatching had started. 
Probably many more eggs hatched than were actually recorded. 
Losses of young were veiy heavy i n the f i r s t ten days - particularly 
from day three when the young f i r s t start to follow their parents. 
Because of the type of territory and vegetation i t was possible 
to census accurately the number of coot fledging from each t e r r i t o r i a l 
pair. Even after eight weeks, some losses were known to occur; 
for example, the one young of pair A2 i n 197li s t i l l on territory 
with them was found dead entangled in fishing line on 1 August 197U 
(Plate 5 5 ) . This bird had hatched on 11 or 12 May and was thus 
between 79 and 81 days old when i t died. The same fate befell one 
of the young of AlO pair i n ^ 9^h^ This was found freshly dead on 
21 August - having hatched on 2U/2$ May. I t was therefore approx-
imately 89 days old idien i t died and i t was s t i l l in the territory 
of i t s parents. 
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Incubation and Hatching 
Nylund (191*5) found for coot i n Finland that the incubation 
period was 23-21* days and that incubation started with the f i r s t 
egg. Komowski (1957) calculated on incubation period of 23/21* 
days by finding the difference between the date of the l a s t egg 
l a i d and the l a s t egg hatched. He . recorded incubation of the 
f i r s t clutch from the fourth egg, general incubation from the 
f i f t h or sixth egg with an incubation start i n extrme cases 
from the seventh egg. He found that second clutches were always 
incnibated from the f i r s t egg. LeLek (1958) also fotind an incuba-
tion period of 21* days with an occasional 23 days recorded. He 
recorded incubation as **starting regularly with the second egg 
It 
l a i d " . Blums (1973) calculated the incubation period using the 
method of Komowski (1957). The range, using this method, was 
21 to 26 days (n = 26 nests) idth a mean of 21* days. He found 
that with the f i r s t clutch, incubation started with the third Or 
fourth egg but for second clutches incubation always commenced 
with the f i r s t egg. 
At Attenborpugh the c r i t e i l a for judging incubation to have 
started weres-
(1) that a l l the eggs i n a nest had to feel warm on contact with 
the hand. (Wbod (1971*) also used this method for checking the 
commencement of incubation i n the Moorhen). 
(2) observing coot sitting close on the eggs. On many occasions 
at the start of a clutch coot were seen sitting on nests 
containing eggs but on close inspection the sitting bird was 
found to be high on the nest and could not have been sappljxag 
heat (Tucker (191*1*)). 
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Thirteen nests were used for calculating the incubation 
periods; i n each case the actual laying date of the f i r s t egg 
was known, as was the laying sequence for many of the eggs i n 
the clutch. The date that the f i r s t chick emerged fzxm the 
shell was termed the hatching date of the clutch. For a l l 13 
nests the actual date this occurred i s known. Hatching started 
for 11 clutches on day 2h and for two clutches on day 23, Incuba-
tion of the olutch commenced on the fourth egg day for five clutches, 
on the third egg dsy for five clutches and on the second egg day 
for three clutches. One of the clutches i n which incxibation 
started on the second day was a re-nest clutch. 
The number of eggs l a i d before incubation commenced nomally 
decided the hatching sequence. At Attenborough most clutches 
started to hatch i n grotqps of either three or four eggs. On two 
occasions, hoirever, five eggs were found to be chipping simultaneously. 
At nest B3 in 197U, the eggs were marked in laying sequence from the 
second egg. Eight eggs were l a i d , but two disappeared during 
incubation. The f i r s t egg was l a i d on 11 April, the sixth on 16 
April; on 21 April the nest contained two new eggs, presumably l a i d 
on 17 and 18 Api^. However the nest only contained seven eggs as 
egg number three was missing. Egg number five disappeared between 
2k and 27 April. The sequence of eggs i n the nest on 8 May was 
No. 1, 2 , U, .6, 7 and 8. On this date a l l the eggs but number 
eight were found to be pipping. 
Incubation at this nest commenced sometimes between a v i s i t 
on 13 April vbsD. three eggs were i n the nest and Ik April when the 
nest h&Ld four eggs. Therefore eggs No. 1, 2 and possibly h were 
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incubated for 2l*/25 days before chipping, egg 6 for 23 days, egg 
7 for 22 days only. Hatching synchronisation of the eggs i n an 
individual clutch i n the Moorhen i s discussed by Vbod (1971*). 
He recorded that three eggs l a i d "21*, 1*8 and 72 hours after 
incubation commenced hatched at 13 , . 33 | and 1*0 hours respectively 
after the hatching of the f i r s t three eggs." Vince (1966; 1968) 
provided esqperimental data that suggested that both retardation 
and acceleration of individual embzyos can occur i n some nidifugous 
species so that hatching periods are reduced. 
Although i t i s generally considered that the coot i s an 
asynchronous hatching bird, and literature has not been traced 
which suggests otherwise; evidence suggests that synchronisation 
of esDBbzyonic development within an individual clutch must be 
considered a possibility. 
Plates 56 to'60 i l l u s t r a t e various stages i n the hatching of 
several clutches of eggs. In a l l cases the eggs xAen checked had • 
the pipping cracks and holes underneath and t h ^ were turned 
tq;^ennost for photographic purposes. Plates 56 and 57 illustrate 
clutches starting to chip. Plate 58 shows four young ( a l l dry) 
with s i x other eggs none of which had started to pip at the time 
of the photograph. Flate 59 illustrates a hatching sequence not 
often seen i n coot at Attenborou^; two young l e f t the nest at 
my approach, one young was just about dry while one young was 
halfway out of the egg. The other egg, although not shotm clearly 
i n the photograph, had just started capping. The egg with the 
young hslf hatched was the fourth l a i d and the pipping egg was 
number five. This was a re-nest clutch with incubation from the 
second egg. 
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mm 
Flutes ^ 6, 57 and 58 Coot eggs were nonaaUy found to 
hatch i n groups 
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Plate 59 An unusual hatching sequence for the Coot 
at Attenborough. Two young have l e f t the nest, one 
further young i s diying and i t s sibling i s just about 
to leave the egg. The other egg i s just starting to 
pip 
'A 
Plate 60 One hatched chick with three other unpipped eggs 
127 
Nylund (19U5) and KomowsfcL (1957) commented on the fear response 
of young coot and at what stage the young are able, to leave the nest. 
Nylxmd (19i45) put this at six hours old but Eomowski (1957) stated 
that the young are not able to climb out of the nest until t h ^ 
are 10 to 15 hours old. The young at Attenborough could leave some 
nests within two hours of being dzy, the timing of this possibly 
being dependent on the depth of the nest cup and steepness of i t s 
sides. They were, however, very reluctant to do so at this stage; 
probably under nomal circumstances thqy would not try to leave the 
nest for several hours after hatching. Plate 60 shows a young 
chick with 1B plumage dry with three other eggs, not one of which 
was pipped. As the chick did not attesnipt to leave the nest i t 
\tas probably less than twelve hours old. 
The shortest time recorded by Komox^ski (1957) for an individual 
egg to hatch was Il;.5 hours and the longest 39 hours, the mean being 
28 hours. He recorded two to five days as normal for a complete 
n 
(xlutch hatch. Blums (1973) recorded Sraa. two to nine days, for a 
coii^)lete clutch hatch, with a normal time of four to six days (n =17U)< 
At Attenborough the actual time taken for an individual egg to 
hatch was found to vary greatly. Eggs could hatch from f i r s t 
pipping to young in the nest in less than 2h hours while others in 
the same clutch had only progressed from f i r s t pipping to a one cm. 
hole i n the sheU i n the same period. The longest recorded time 
for an individual egg to hatch was U6 hours. Whole clutch hatching 
times varied from two to nine days, the majority taking from two 
to five days. 
Both Komowski (1957) and Blums (1973) recorded male and female 
coot incubating. This research confinaed that both sexes incubate 
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although the proportion of a day that each spent incubating was 
not deteimined. I t also confiimed the findings of Fredrickson 0969) 
that the number of eggs i n the nest did not apparently affect the 
hatching ab i l i t y of the eggs. While the mean clutch size was 6.1 
eggs the nest of CI i n 197U contained 12 eggs (the product of two 
females - see section on Omsp Nesting) a l l of which hatched. The 
second clutch of e8 i n 1973 consisted of two eggs, both of T^ch 
hatched. 
A changeover of the incubating aduLt was observed on several 
occasions. The sitting bird would be approached by i t s male and 
while the bird approaching was s t i l l some 15 to 20 metres away 
the incubating bird wotG.d leave the eggs and swim away from the 
nest. Changeover of the incubatisig bird was carried out without 
any apparent ceremony, neither were any c a l l s exchaoged by the 
birds during a changeover. The incoming bird usually preened at 
the top of the ranqp or on the nest rim before settling on the eggs. 
The coot incubating was obseirved being fed while on the nest 
by i t s mate on several occasions at various sites . Komowski (1957) 
commented that he has seen this behaviour on film but that he 
never witnessed i t himself. 
During a period of observation at Cl sit e i n 197ii the following 
unusual behaviour was noticed. The bird at the time (6 May 197U) 
was sitting on 13 eggs - the product of two females (see section 
on Dump nesting) and the observational period lasted for 108 
minutes. 
"11 .Ij.^ am Observation cammenced. Coot sitting deep i n the nest, 
12.06 pm Changeover of adults. The bird starting to incubate, 
arranges the eggs underaea,th i t . 
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12.15 pm Incubating bird stands vp and rearranges the eggs with 
i t s b i l l . I t then settles doim in a nev position, 
having made a s L i ^ t turn to i t s l e f t . 
12.20 pm Incubating bird pulls i n some loose T. l a t i f o l i a 
which i t places around rim of nest. 
12.22 pa Mate brings i n some T. l a t i f o l i a lAich i t deposits 
halfway vp the ramp. Incubating bird pulls about 
half of i t into nest structure. 
12.25 pm Hate brings some T. l a t i f o l i a which i s ignored. 
12.29 pm Incubating bird stands iq> and rearranges eggs with 
i t s b U l . Settles down after again having turned 
further to theleft. 
12.33 pm More T. l a t i f o l i a brought i n by non-incubating bird. 
Both birds arrange i t i n structure. Incubating bird 
also rearranges position turning once more to the 
l e f t . The amount of turn since incubation started 
i s now approximately 135° from i t s original starting 
point. 
12.U6 pm Incubating "bird stands - rearranges eggs with b i l l 
and turns back i e . to the right, about U^. 
01.15 pm Incubating bird stands, rearranges eggs and settles, 
turning again to the l e f t . 
01.20 pm Mate brings i n more !fI i l ^ t i b folia which i s ignored 
by bird i n nest. 
01.30 pm T. l a t i f o l i a again brought i n - this time i t i s 
incorporated into the nest structure. 
01.31 pn Incubating bird stands - rearranges eggs with b i l l , 
and resettles after having turned once more to the 
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l e f t . Turn now approximately 280° altogether. 
01.33 pm Observation ends". 
The incubating bird arranged the eggs and moved i t s position 
s i x times i n the 108 minutes of observation i . e . once every 18 
minutes on average. Of the 13 eggs being incubated, one, the l a s t 
to be l a i d , was missing on 8 May. The: other 12 a l l hatched. 
Observations for short periods were made, on several other nests, 
but the regular turning movements were not seen as a part of the 
movements associated with incubation. The turning iaovement made 
by the incubating coot was possibDLy an-^^ adaption to the extra 
large number of eggs the bird was covering. A similar turning 
movement was reported by Siegfried and Frost (1975) for/nborhens. 
Clutch Size 
There i s l i t t l e published regarding the clutch size of coot 
i n Britain. Witherby (1938 - iilj 19i;8) gave the clutch size as 
six to nine eggs. Sage (1969) reported a mean of 5.9 eggs in 5U 
CQnQ>leted clutches. In con^aring his mean with two other sets of 
European data he considered i t possible that his mean was reduced 
because the coot he studied were colonising a new habitat. He 
thought this unlikely, however, as his mean for the years of 1966-6ft 
when his population appeared to be stable was even lower at 5>8. 
Deciding which eggs should be counted i n a coiqplete clutch for 
the coot i s sometimes complicated the addition of late eggs in a 
nest (see section on Dung) Nesting). Therefore at Attenborough, i n 
cases -atiere real doubt existed regarding the number of eggs l a i d by 
one female i n the nest, a l l the eggs in such a nest are counted in 
the clutch. Thus the odd late eggs l a i d i n 197h have been counted as part 
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of the clutch of the nest i n which they were found. Where two females 
are thought to have l a i d i n the same nest these have been counted as 
two clutches. 
Figure 11 illustrates the clutch size data for a l l conqpleted 
clutches at Attenborough including f i r s t cooqpleted clutches, 
completed re-nest clutches and second broods. Figure 12 illustrates 
clutch size data for a l l f i r s t coinplete clutches. The increased 
mean clutch sizes for f i r s t congilete clutches (Figure 12) indicate 
that re-nest clutches were smaller than f i r s t clutches. This 
proved to be so> with the mean clutch size for the re-nest complete 
clutches very much smaller at li.5 and U.9 eggs per clutch for 
1973 and ^9^h respectively. 
The number of eggs in the completed clutches varied Sram. two 
to ten. The most frequent clutch size VSLS six eggs, followed by 
five and seven eggs. 69,^1% of a l l completed f i r s t clutcheslere 
found i n these three oLasses and 89 .1^ of a l l the f i r s t conqpleted 
clutches were within the range of four to eight eggs. 
The mean clutch size for years 1973 and 197li for a l l con^aeted 
clutches was 6.1 * 0.1 li eggs (n = 12li clutches) and for a l l f i r s t 
CQii5>leted oLutches 6.2 ^ O .lU eggs (n = 110 clutches). 
In order to examine clutch size further an examination of 
the BTO Coot Nest Record Cards for the years 1970, 1971 and 1972 
was carried out, "[Ji^uKLished research data on the coot, carried 
out- by D. Rogers and R. Harrison at the Rostheme Mere National 
Reserve i n Cheshire during 1972, 1973 and ^9^k was also analysed. 
a. B r i t i s h Trust for Ornithology Nest Record Cards 
Of the 1,132 nest record cards received from the BTO 18U were 
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_1973_D&ta._ 
_ 69 Clutches. 
20 
16 
14 
12 
Mean Clutch Size = 5.9 
_197{i_Data._ 
55 Clutches. '-Mean Clutch 
Size = 6 . 3 
^,» ' 4 I I , I I s ' i 10 
No of Eggs per Clutch. 
3 1 4 ' ' . ' ' . • ' 1 0 
Figure./! The number .of-eggs -in ^  completed clutches. 
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Figure ^l.The number-of eggs i n jail f i i ^ t conplete clutches 
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rejected as t h ^ do not l i s t more than one egg. (The rejection 
of cards l i s t i n g only one egg i s based on the data i n Table 11 . 
Of the 2820 clutches from Europe (excluding the BTO clutches) 
only one i s recorded as a one egg conaplete clutch). The remainder, 
9U8 cards, were further checked and analysed for clutch size. The 
biases of nest record cards have been explored by Snow (1955)} 
Newton (196U), Morton (1968) and Huxley and W)od (1976). 
For the purpose of the analysis a l l the eggs recorded as 
being i n a nest, idiether t h ^ were l a i d late or not, were included 
in the clutch size of the nest. Figure 13 summarises the data 
extracted from the cards. 
231 cards were analysed separately as the data indicated that 
these were conqplete clutches; these were also included in an 
analysis covering a l l the cards showing more than one egg i n the 
nest. The cards were treated s^arately when two consecutive 
counts gave the same number of eggs and later counts did not 
increase the total by more than one or two eggs. Nests with young 
and eggs were added together to produce a clutch total. Some cards 
indicated that clutches were conqplete without having consecutive 
egg counts, for exanple a clutch with six eggs on a v i s i t on 
3 May may have seven eggs on 7 May. Even i f no further v i s i t s 
on this nest are recorded the clutch would s t i l l be counted as a 
coiqQlete clutch of seven eggs as i n the time available between 
the v i s i t s on the 3 and 7 Kay, i f the eggs were s t i l l being l a i d 
i n the nest, the oLutch vovHd have been ten eggs and not seven 
eggs. 
The 231 cards gave a mean size for a l l conipleted clutches of 
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F igure Analysis of British Tinst for Orrjithology 
Nest Record Cards for the Coot. Data from 
years 1970 ,'*?71 and 1972used. 
Reduced Analysis - NRC only used i f at 
Ieast"two"counts of eggs showed same 
number or counts indicated clutch complete 
when nest data taken. 
Ftill^Analysis - s l l NRC showing more than 
one'"egi""use9''in ?inalysis. 
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Mean clutch size = 6 . 1 
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Mean clutch size 
=5.5 
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Mo of eggs per clutch. 
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6.1 eggs. The analysis of a l l 9ii8 cards gave a mean clutch size 
of 5 .5 . As i t seems l i k e l y some of the smaller clutches were 
not coitg>lete, there being a far greater chance of finding a nest 
before the clutch i s complete of after the loss of some eggs than 
there i s of finding a conq;>lete clutch. (Newton 196Ut Murton 
1968: HuacL^ and Wbod 1976), an analysis of the Attenborough 
data was carried out to arrive at a r e a l i s t i c figure for the 
l i k e l y number of two and three egg clutches which would occur 
i n a total of 9U8 dutches. The Attenborough data for a l l 
con^ete clutches incltide ^.$% and 2.1% of two and three egg 
clutches resfpectfully. 1.555 and 2.1^ of the 91*8 BTO clutches 
are 11; and 23 clutches respectfully. D. Rogers and R. Harrison 
(pers. coram.) however, recorded ^2% of their total clutches 
(n - 81) as completed clutches of two and three eggs. The actual 
number of BTO two and three egg clutches included i n the clutch 
mean of 5.5 i s 7U (7 .8^ and 85 (9.0^) respectively. (Figure 13) 
Based on the Attenborough data the removal of 60 x 2 and 62 x 3 
egg clutches from the BTO figures reduces the number of clutches 
to 826 and eggs to U>899 and produces a corrected mean clutch 
size of 5.9 eggs with a modal clutch size of five eggs followed 
by s i x and seven eggs. 
b. Rostheme Mere National Nature Reserve data 
The data received from D. Rogers and R. Harrison (pers. comm.) 
gave 81 cooipleted clutches with a mean clutch size of 5.7 e|;gs. 
The clutch size breakdown i s given i n Table 11 along with a l l 
the data on clutch sizes for Europe. D. Rogers commenting on 
the accuracy of his data stated:-
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Nests. i^uniber of nests containing eggs at any time 
virtually lOOjS accurate." 
Eggs. "Total number l a i d . Probably a slight under-
estimate, as eggs ma^ be l a i d and lost between 
v i s i t s . " 
c. Clutch size i n Britain 
The data of the present study are presented i n Table 11 
along with the data of Sage (1969), the BTO nest record card 
figures and the records of D. Rogers and R. Harrison. In Table 
11, the f i r s t l i n e across i n red figures (or underlined i n black) 
gives a summary for the British data. A total of 1;90 coii^)leted 
clutches resulted i n 2,9ii8 eggs with a mean clutcOi size of 
6.0 - 0.08 eggs. The lowest mean clutch size i s the 5*7 of 
D. Rogers and R. Harrison (pers. comm. ) , the highest i s 6.1 
recorded at Attenborough and also from, the BTO data. The most 
frequent clutch size i s six eggs (n = 130), followed by five 
(n = 119) and seven (n = 72). 
On the basis of the data presented above the nontial e:q>ected 
coot clutch l i e s between four and eight eggs, some 86.5^ of a l l 
the B r i t i s h clutches analysed lying within this range. The three 
most frequent clutch sizes of six, five and seven eggs account 
for 65.5^ of a l l recorded clutches. For Britain the very large 
clutches r. sometimes reported for coot are probably the work of 
one (or morel) females laying parasitically. The data from 
Sage (1969), D. Rogers and R. Harrison (pers. comm.), the BTO nest 
record cards and the present study indicate that six eggs i s the 
common clutch size for the coot i n Britain. 
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Comparison of Attenborough Clutch Data with Data from European 
Literature 
Table 11 attempts to collate a l l the modem data from 
Europe on the clutch size of the coot. Summaries are given for 
the Brit i s h data (four studies: Present study. Sage (1969)> 
D. Rogers and R^  Harrison (pers. comm.) and BTO), Czechoslovakia 
(two stoidies: Lelek 1958 and Havlin 1970) and Germany (three 
studies: Komowski 1957, Wagner 1962, Bezzel 1967). The data 
for a l l the sttidies, other than the Britisl:^ have been added so 
that comparisons with the British data can be made (Figure l i ; ) . 
The size of the coot's clutch i n Europe ranges frani one egg 
to 17 eggs. However, some 90.0^ of s lLI the recorded clutches 
occur i n the range of five to ten eggs. Within the shortened 
range of six to nine eggs are found some 71^.6^ of a l l clutches. 
Havlin (1970) and Blums (1963) both believed their clutches of 
over 15 eggs could be the work of two or more females laying 
i n oneisst. 
The Continental European mean dutch size of 7.9 eggs i s 
significantly higher than the British mean size of 6.0 eggs, 
(d = 23.06, P ^ 0.001) 
Clutch Size Variation with Latit\ide and Longitude 
The data i n Table y have also been used to test the 
hypothesis that the clutch size of a bird i s related to the latitude 
and longitude at which i t breeds (Lack 19U7j 19U8<I, Vfegner 1957j 
Skutch 1967). 
The approximate latitude and longitude of each of the 
IliO 
I 
Vi 
0 
I 
300 J 
/ e e 
• 
Total B r i t i s h Clutches 
No. of Eggs 
Mean Clutch Size 
1^ 90 
» 29U8 
' 6 . 0 ± 0 . 0 3 eggs. 
Total Continental Clutches * 2561 
= 20351 
= 7 . 9 t 0 . 0 1 eggs. 
No. of Eggs 
Mean Clutch Size 
Figure lU, Atnilysif> of Cl»fth Slz^e 
^msh c/at-a. 
11+1 
studies ..{is shown in the l a s t two columns of Table 11. The 
data indicate no apparent correlation of clutch size with either 
latitude or longitude (Rank Correlation Coefficent =-0.02; 
P?* 0.1 and O.U6j P^^O.1 respectively). 
Clutch Size in Relation to Date of Egg-Laying 
An examination of the research on the coot i n Europe suggests 
that i t i s a bird i n which a reduction of the number of eggs per 
clutch occurs as the season progresses. Bezzel (1967), Havlin 
It 
(1970) and Blums (1973) a l l report a measurable decrease i n 
clutch size as the season progresses. Bezzel (1967) gives mean 
clutch size figures for three peilods:- April to middle Ms^ -
mean 8ik eggs (n =U3), middle May/end Jme - mean 7.8 eggs (n = 52) 
and July - mean 6.7 eggs (n = 33). Havlin (1970) reviewing 1,131 
clutches from Czechoslovakia records as follows:-
'-Month Mean clutch size size of sample (clutches) 
March 10-20 7 .75 U 
" 21-30 8 . 8 27 
A p m 1-10 8 . 5 86 
" 11-20 8.1 153 
« 21-30 7 . 6 293 
May 1-10 7 . 5 239 
« 11-20 6 . 9 165 
« 21-30 6 . 6 88 
June 1-10 6.1 29 
n 11-20 5 . 9 23 
I t- 21-30 5 . 9 19 
July 1-10 5 . 0 1; 
1ii2 
Havlin* s (1970) data apparently confirms the trend of a 
decreasing clutch size with the advancement of the breeding 
season. His data could not be analysed s t a t i s t i c a l l y as his paper 
did not show individual clutch sizes. 
I f 
Blums (1973) analysing $>2^ clutches i n Latvia found that the 
mean clutch size f e l l from 9.1 eggs i n the f i r s t week of egg-laying 
to a mean of 6 . 0 eggs i n the sixth week. 
There i s no British data published on this topic for the coot. 
However, Huai^ and Wbod (1976) i n their study of the moorhen 
reported a rise i n mean clutch size through March and early April 
with a peak occurxlng i n late AP^^ before a steady decrease 
throughout May and June. 
Tables 12 and 13 and Figures 15 and 16 examine clutch size 
in relation to the date of egg-laying for 90 Attenborough clutches 
and for data extracted from 231 British Tmst for Ornithology 
Nest Record Cards. A regression analysis was carried out for 
both sets of data. At Attenborough (Table 12 and Figure 15) there 
was no significant corraLation ( r = - 0 . 1 6 , P > - 0 . 1 ) between clutch 
size and laying date. The BTO data (Table 13 and Figure 1 6 ) , 
however, indicated a significant correlation (r = - 0 . 2 8 , 0 . 0 1 ) 
with a decrease i n clutch size as "te breeding season progressed. 
The problaa of how these data may be affected by re-nest 
clutches i s discussed in the follotiing section. 
a. Re-nest clutches 
Lelek ( 1 9 5 8 ) , Sage (1969) and Blums (1973) found that coot 
w i l l relay several times i f the previous nests are lost before 
incubation i s complete. In order to make a discussion of clutch 
11;3 
Table Clutch Size i n Relation to Laying Date 
Complete clutches only used 
Date No. of Clutches 1973/71; 
No. of Eggs 
1973/7U 
Mean 
Clutch Size 
1973/7U 
March 1 8 8 
1 - 5 3 19 6.33 
6 - 10 5 32 6.1; 
11 -
J ^ r i l 
16 -
15 
20 
5 
5 
3ii 
36 
6.8 
7.2 
21 - 25 1; 27 6.75 
26 - 30 12 83 6.92 
1 - 5 20 132 6.6 
6 - 10 9 51 5.67 
11 -
May 
16 -
15 
20 
9 
7 
51 
U6 
5.67 
6.57 
21 - 25 6 32 5.33 
26 - 31 7 30 1;.29 
1 - 5 1 3 3.0 
6 - 10 1 6 6.0 
June 1 1 - 15 1 7 7.0 
16 - 20 1 6 6.0 
21 - 26 - -
«5 
0 ^ 
3 <r 0 
«^ 0 -a 
4. 0 
< 
< 
V 
V 
0 
- a t 
V) 
«5 
9 ^ 
,0 
I? V < 0 
~ ^ I 
4 
Table 13: COLtttch size i n reOLation to laying date. 
1970/71/72 BTO data: Only clntches thought 
to be complete haye been used. 
Date No. of autches No. of Eggs d t r t ^ S i z e 
March 1 5 S.O 
1 - 5 1 7 7.0 
6 
2 
6 - 10 10 76 7 
11 - 15 13 80 6 
16 - 20 13 81 6 
21 - 2$ 10 61 6 
26 - 30 7 U7 6.7 
May 
1 - 5 51 355 7 
6 - 1 0 U1 262 6 
11 - 15 12 73 6 
16 - 20 11 60 5 
June 
21 - 25 1 5 88 5 
26-31 13 63 U.8 
1 - 5 3 18 6.0 
6 - 10 5 26 5.2 
11-15 U 20 5*0 
16 - 20 2 11 5.5 
21 - 25 5 25 5.0 
26 - 30 1 5 5.0 
^ ^ 1 - 15 8 U2 5.3 
16 - 31 5 28 5.6 
0) 
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v8 
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size i n relation to laying date meaningful, the size of the 
re-nest clutches needs to be known so that their effect, i f any, 
on the overall clutch size can be identified. 
Lelek (1958) found coot atten5)ting to re-nest up to three 
times. For f i r s t clutches he records a mean of 8.85 eggs, f i r s t 
re-nest 6.92 eggs, second re-nest 7.25 eggs and for two third 
re-nest attempts clutches of nine and six eggs were laid. Lelek 
(1958) concluded that i t i s not rare for "the coot to lay more 
eggs i n a compensation than in the original ( f i r s t ) clutch." 
Sage (1969) recorded a clutch of 11 eggs for a third re-nesting 
attempt, after an incon^lete clutch and a coinplete clutch of 
seven eggs had been l o s t . Havlin (1970) i n his review of data 
from Europe concluded that "repeat clutches are smaller than the 
original ones as a rule". KLums (1973) recorded that for 3k 
nests there was a mean decrease of 1.2 eggs per clutch for re-nest 
clutches. In 32% of the clutches, the number of eggs in the re-nest 
and f i r s t clutch was the same but he never found a re-nest clutch 
larger than the original clutch. 
The mean clutch size of the Attenborough re-nest and second 
broods was very much smaller than the mean of a l l f i r s t clutches. 
i.e. mean of U.7 eggs for re-nests, mean of 6.2 for a l l complete 
clutches. However, i f a con^arison i s made between re-nest/second 
brood clutches and f i r s t completed clutches l a i d by the same birds, 
the mean . difference i s slightly smaller with a f i r s t complete 
clutch of 5.8 eggs and a re-nest mean of U.8 eggs. Of the twelve 
nest examined, eight had smaller second clutches, three had equal 
eggs i n both clutches and one had a larger re-nest clutch {"bj one 
the 
egg) than f i r s t clutch. 
A 
The part re-nest clutches play, i f any, i n depressing clutch 
size as the season progresses i s not clear frtM the above data. 
Although re-nest clutches, on average, do appear to caitain fewer 
eggs than f i r s t clutches and would apparently be a factor i n 
reducing clutch size as the season progresses i t has been shoxm 
(see page 98 ) that at Attenborough a l l 13 re-nest clutches had 
been started earlier than five of the f i r s t clutches of late 
breeders. 
Clutch Size and Breeding Success 
The only data located which relates coot clutch size to 
It 
breedizg success i s that of ELums (1973) who reported that the 
percentage survival rate of young coot i s higher for broods from 
clutches of eight to eleven eggs (mean clutch and modal clutch 
size eight eggs) than from clutches of below average size. 
Tables 1U and 15 and Figure 17 examine the breediig statistics 
of the coot at Attenborough, in relation to the size of a l l f i r s t 
completed clutches. The data for 1973 and 197U differ considerable 
i n respect of percentage breediig success. In 1973 (Table Mi) the 
re-nest clutches were almost as successful as the f i r s t clutches 
i n fledging young. The most successful f i r s t clutch size in 1973 
was fo\ir eggs (n = 9 clutches), with a percentage breeding success 
of 36.1^; this was followed by clutch size eight eggs (n «6) 
with 29,2%, The least successful clutch size with respect to 
percentage breeding success was the modal clutch of sue eggs 
(n =17 clutches) at only 13.7^. The percentage breeding success 
in I97U (Table 15) for f i r s t clutches was 18.2^: re-nest clutches 
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dropped to 7.7^. The modal cL&aa of six eggs per clutch again 
had a low percentage breeding success at 11;.8^ . 
In 1973> there tos no correlation (r =0.18, P ? 0.1) between 
clutch size and breeding success. The 197U data, however, show 
a high correlation (r.= 0.93, 0.01) betxreen clutch size and 
breeding success with the larger clutch sizes having higher levels 
of breeding success (Figure 17). 
The results indicate that i n one of the two years larger 
clutch sizes gave r i s e to a higher breeding success rate. 
Breeding Success of the Coot at Attenborough 
In calculating breeding success only pairs that produced 
eggs have been included i n the data. In 1973 and 197U there were 
eight and seven pairs respectively holding territories i n which 
no eggs were l a i d . Table 16 examines coot breeding data for a l l 
conqaleted clutches recorded during 1973 and 197U. Table 17 shows 
these data combined. The data have been divided Into the five 
sub-areas which conqprised the total area. The total number of 
of dLutches has been shown as f i r s t and second clutches: this 
distinction has been maintained throughout the tables in order 
to c l a r i f y the relative contibutions of both types of clutches 
to the overall breeding success. 
The number of eggs hatched as a percentage of the number of 
eggs l a i d was islightly higher, for a l l eonsplete clutches, i n 
197U than i n 1973 (50.9$ as against hi.9% respectively) with a 
mean of 1*9.3/5. The percentage of hatched • young which finall y 
fledged was significantly lower i n 197U than i n 1973 (3U.5jS as 
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Figure 17. Coinparison of clutch size frequency with 
percentage breeding success* F i r s t complete 
clutches only. 
to . .0) o 
« , 
;?7ii 
/ 
'j^.'^t..i,v',.' I I I I I 
n 
0) 
o. 
5 H 
197).i 
t^ii T-
/ \ 
/ \ 
/ \ 
/ 
m 
o 
o 
I 
1973 
\ 
I 
O 
If-
10-
$ n 
7*^ 
1973 
9<mm «• 
- T " 
7 1 r- 9 to 
8 
a 
0) 
bp 
U 
O 
I 
I 
0) 
CO 
I 
n 
o I 
o | 
g. 
o 
cd o 
•H 
•3 
•p 
ci 
I 
CQ 
Cd 
CO 
I 
0 
bO 
O 
-P 
I 
1 
CQ 
0 
-§ I I I 
& 
n 
I . 
CO 
CO 0 
0 A 
•*5 Pl. 
o o 
CM 
0 
^ bp CM 
bO S)(S 3 0 ^ 
•SI CM 
<M 0 c 
O X! CM 
O M Cd CO 
] g p ^ T -
o 
CM 
o 
CO 
bO 
bO 
0 
© M S 
-p 0 CM 
* * ' CD 
O 
CJ 
I CM 
CM 
O V f M A C M _ = f i 
• • • • • 
VO CJN CM r -
CM CM CM CM t -
cn 
I O 
Cirv r _ o_j • • • • • 
f»> r ^ \ r \ CM VO 
XA J ' - ^ I A C M 
t - I I XA I 
O •LA t • I 
l A 
CJS 
Q \ A « - CM CM 
0 ^ I I O 
O O 1A CM 1A| 
t— r -
l A I I CM I 
CM -3 CO » - l A 
O CO CM OO "LA 
T - r - CM ' 
O OO CM C^OO 
t - t— CVJ 
O CO 1A CM O 
pq O H P=i 
CM 
CN 
• 
CM 
CM 
^1 
0 0 
5 
oo 
0\ 
CM 
vO 
vO 
l A 
CO 
CJ 
CM 
0\ 
C^V 
l A 
c^ 
S i 
cyv 
VO 
•d 
cS 
CO 
CM 
OJ 
CO 
CM 
1 
CM 
1 
CM 
CM 
•P 
CO 
O-CO XA O 0 | 
• • • • • 
r - T - O r - O 
O O 
O O 
CM 
t A CO <A 
• • • • 
vO vO T - VO 
CM CM ^ t -
I I I 
O O 
• • 
o o 
l A C M T - O CM CM 
• • • • 
J - O CM-IA 3XACM <A 
CM 
X A O V O - L A I 
X- X- CM 
o 
O • CA C>-• o • • 
O O f A - c t 
OO r - CAVO 
vOvO CJ\ J -
• • • • 
ON CM CM VO I 
• L A X A I A - : * 
^ l A ^ . - I 
l A l A CM C>- I 
c^oa r - CAOO 
X A f A I A I A 
CM J O 
C?\vO OS CM 
CM 
O V O I - X A i 
r- T - CM 
O C A l A i 
» - » - CM 
153 
CM 
CO 
l A 
• 
CVI 
1— 
"ob 
CA 
VO 
\ A 
l A 
vO 
o 
l A 
i 
0\ <; m o M 
ON 
XA 
,-2 
ON 
i>-o 
CA 
<o 
l A 
•LA 
3 
<0 
i 
a 
m 
S 
I 
bD 
O -P 
o 
8 0) 
m 1 
CO 
<D 
I 1 & 
I 
CO 
CJN 
O H CD 
a M ft 
0) 0) 
u 
1 
CM 
3 M CM 
Sr o 
O 
00 
<D CO 
<iH a) J ! 
" • f t ^ p " 
O O H CO 
CO (0 • u •H m •H 
CO 4> cd 
<D Xi OH H 0 0 -P 
•P Pl H h H 0 a U 0 _^ 0 0 -P 
- p n 
m 0 
(0 
U •d u •H 0) a PC| CO (U EH 
i3cS 
• • • • • 
r - f - r - r - O 
O O 0 0 
O O I CM 
CM t -
O O cr\ • • • • • 
vO CO 0 0 ON ON 
OJ CM T - « -
ON O 0 0 • • • 
CM O I I 
^ CM CM 
• • • • • 
0 0 VO i r \ j - v o J^_dTr\3cM 
r - <nCM f^_=t 
CM CM NO 
O 
O • t*^0O • o • • O O 0 ^ I 
CM » - f ^ l A 
CO O r -
C^T- CM-3 J 
\ A N O - L r v 3 f'S 
CM 
- d - O CM t r \ 
\ 0 i r \ N O - = t 
O "LTVCM OS I 
OS CM OS-:^ cr\\ 
»- 0 0 t - CM _=f' 
CM T - CM <3S O 
OS-:* t - O s O ,- T - CMIA 
O - ^ f ^ - 4 - O s 
CM t - CM 1A 
f— CO 0 0 C— f— 
CM r - CM -LfS r -
i5ii 
0 0 
o 
CM 
5^ 
CM 
o 
CM 
CM 
O 
CO 
i 
OS 
3 
CM 
SO 
SO 
i 
m 
OS 
so so 
0 0 so 
CM 
-a! pq o W 
155 
against hl*7% (d = 2.56, P <4 0.02) with a mean of 1^1.5 .^ The 
percentage breeding success, i . e . the number of yoting fledged 
as a percentage of the number of eggs l a i d , was higher i n 197^ 3 
(22.8^) than in 197li (17.0^) with a mean of 20.2^ (Tables 16 and 17). 
The overall drop i n breeding success i n 197U was largely 
caused by the failure of the second clutches to fledge young. 
After a hatching rate of 61 ,$%, the highest rate recorded during 
the two breeding seasons, the percentage of young fledged from 
the second clutches was only 12.5>(. This i s very low when 
compared with the percentage of young fledged from the f i r s t and 
second oLutches of 1973 and the f i r s t clutches of 197U - resfpective 
rates recorded as U7.^, kS^^% and 36.8J5. The drop i n the number 
of young fledging from second oLutches in 197U was significant 
(d = 2.35, P'C 0.02). 
a. Factors affecting breeding success 
At Attenborough of the 753 eggs l a i d i n con?xLeted clutches 
only 371 hatched (Table 17): thus 50.7^ of a l l eggs failed to 
hatch. Alley & Boyd i^9h^) with 65.3^. Lelek (1958) 56.ii^, 
Askaner (1959) 60.5^ and Sage (1969) 66.2^ a l l recorded higher 
It 
egg losses. Bezzel (1959) 33.0^ ^ Blums (1963) 25.0^ and Havlin 
(1970) 13*1^ quoted much lower egg losses. 
Various facts are quoted b7 research workers as affecting 
breeding success. 
LeLek (1958) mentioned that the hooded crow (Corvus comix) 
used to watch while coot nests were checked and that such nests 
were often attacked before the adidt coot returned. 
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McCarton and Simmons (1956) recorded that at Theale Gravel 
F i t s an incubating great crested grebe killed several young coot 
as thqr l e f t their nest. T h ^ also reported that the pike was 
the chief predator on the young of the great crested grebe on 
the Burghfield Gravel P i t s i n Berkshire. 
A l l ^ & Boyd (19li7) considered that other terr i t o r i a l coot 
contributed greatly to the mortality of the young: they saw one 
adult coot drown a young bird from another nest. T h ^ recorded 
that the period -op to three weeks was the time when most young 
die: very often the *'young would disappear without trace." 
A factor which i s thought to cause heavy egg losses i n coot 
i s the loss of vhole clutches through wave action (Sage 1969) 
airaiiQ)ing nests or rising water chilling eggs. 
Hendrickson (1936) investigated mortality i n the American 
Goot after 6.U cm. (2.5 inches) of rain f e l l over two daja found 
that tdiere the nests were free to rise and f a l l iri.th the water 
le v e l , nest .ciqps were dzy and the young survived. In three nests, 
however, he found one, three and five dead young. These were in 
soaked nests that were only 25 mm (one inch) above the water 
lev e l and had not risen steadily with the rising water. Hendrickson 
(1936) suggested that the young birds "drowned in the nests or 
died of chilling either with or without a brooding parent at the 
nest.« Macdonald (1962) and Fredrickson (1969) believe that 
chilling causes heavy losses i n some nidifugous young because of 
the inability of the parents to find enough food for the young-
and/or to brood them properly i n adverse weather conditions. 
Havlin (1970) concluded that the very high egg losses found 
in coot by a l l but himself, Bezzel (1959) and Blums (1963), were 
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attributable to "extraoi^iinary local conditions and directly to 
the method of investigation." 
I t i s d i f f i c u l t to disprove that losses are caused by the 
investigator and some were certainly caused by the nest checking 
ac t i v i t i e s at Attenborough. For example an incQnQ)lete clutch of 
two eggs was lost to crows because of nest investigations. Crows 
were noticed early i n 197li to be following me around areas C 
and E as nests were checked from the boat. Nozmally on my approach 
the adult coot would leave the nest area, sometimes going around 
the back of an island or out of sight i n the vegetation - after 
noting the behaviour of the crows the precaution was taken or 
remaining within .sight of the nest being investigated until the 
resident coot had returned to the immediate nest vicinity. On 
several occasions crows had to be flushed away from a recently 
visited nest; the crow usually alighted i n a nearby tree and then 
moved slowly down through the branches toitil just over the nest. 
On one occasion a crow flew down to the mud shore and walked 
slowly towards the nest. Usually the presence of a crow in the 
territory immediately caused one of the adult coots to huny 
towards the nest s i t e - idiether i t contained eggs or not and i t 
would (irive the crow away. 
I t i s also possible that I contributed to some of the losses 
of the young, as once they could leave the nest the young tended 
to scatter from the nest on my approach. However only on one 
occasion was i t necessary to rescue a chick and return i t to the 
nest s i t e . Nomally the young keep vap a constant 'peeping* vHaxch 
i s used by the parent for location purposes. I t would however bp 
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unwise to discount the possible losses the presence of an observer 
might have on such small young purely by driving them away from 
the comparative safety of the nest site. 
In order to clarify the causes of egg and chick loss particular 
attention was paid to this aspect i n 197ii. Odd eggs were only 
infrequently lost from a nest, usually because of the activities 
of the parent coot i n nest which had t i l t e d nest cups so that 
the eggs could r o l l out f a i r l y easily, as i s illustrated in 
Plate 52. A few eggs were abandoned after failing to hatch. I 
did not collect figures for the loss of odd and abandoned eggs 
but t h ^ were very few when compared with those recorded by A l l ^ 
& Boyd (19li7). T h ^ record 6% and of the 79 lost eggs as due 
to knocking out and abandonment respedLvely. 
The total number of clutches started i n 1971^  was 61; of 
these s i x clutches were never con^ileted and I6 of the CQn9>leted 
clutches were lost before t h ^ hatched aziy young. In Efpite of 
the ef f o r t made to discover the reasons for egg loss, i n eight 
cases no definite cause could be found. The possibility must 
exist that some of the unesqplained losses were caused by rising 
water chilling the eggs, which were then deserted with the eggs 
subsequently being taken by crows. 
The coot's apparent ability to recognise a chilled egg was 
shown by the action of a bird at E20 site i n ^9^k^ On 28 May 
the coot were incubating nine eggs. One of the eggs previously 
marked on 22 May was cold and was lying underneath the rest of 
the eggs i n i t s own depression i n the bottom of the nest. The 
depression i n the cup base was f i l l e d by me and the chilled egg 
mixed with the other eight eggs. On the next v i s i t , on 11 June, 
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this egg was again found i n the base of the nest and was cold: 
the other eight eggs were a l l warm. The f i r s t young were seen on 
15 June but the nest was not visited until 18 June. The only 
egg remaining i n the nest was the chilled one. At least four 
young were with their parents i n some nearl?y Carex spp. 
I t proved impossible to verify any losses of young coot by 
chilling but t h ^ can sometimes be some distance^Trom a parent, 
especially on the island nest sites, and t h ^ could easily be 
chilled i n a sudden stozm before they are able to reach their 
parents. Adult coot were seen on two occasions in heavy rain 
merely to s i t and c a l l the yo\ing to them. The young were then 
brooded until the rain stopped. 
5 The quickly rising water, coiqpled with strong winds, definitely 
caused five nests to be flooded and 1;he clutches were l o s t . One 
nest under a Salix was lo s t idien a gale blew over the tree and 
crushed the eggs. FuH clutches from two nests were almost 
certainly taken by children and one incomplete clutch was deserted 
because of disturbance by fishemen. A f u l l clutch was taken by 
a fox and i t i s believed that four nests were annexed by other 
species. Of these four nests one was taken over by a female 
mallard after the coot had incubated for 18 days. 
The mallard was deliberately disturbed; the eggs were just 
warm but were not being incubated. The eggs were l e f t i n the nest 
which was very much flattened; the nest cap had been crashed and 
the eggs were virtually lying on a platform only. The next day 
a female mallard was again on the nestj investigation proved the 
eggs were intact and slightly warm. (The coot which had laid 
these eggs were found on the same date some 15 m. away with an 
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almost couiplete new nest. T h ^ subsequently l a i d and hatched 
five eggs from which one young fledged). The mallard never 
returned to the site and the eggs remained intact for a further 
five days before they were removed for examination. 
Two other clutches were found i n s i m l a r l y crushed nests 
with intact clutches; eggs from these later disappeared and were 
probably taken by crow or magpie. Observations failed to ascertain 
whether the clutches were deserted by the coot before the nests 
were appropriated by the other species or i f the coot were forced 
to raLinquish their nests i n the face of intersfpecific aggression. 
Almost a l l the recorded chick losses at Attenborough occured 
while the young were three to ten dscjs old (confimLng the findings 
of iOley and Boyd ^9h^)^ 
For the f i r s t tro or three days, the young stay in or on the 
nest and are fed by the parents bringing food to the nest. Usually 
one aiult stays brooding the young on the nest while the other 
forages for food. From about the age of three days the young 
spend most of their time out of the nest while they follow their 
parents for". unlike most nidifugous species, the young appeared 
to be totally dependent on their parents for food for about the 
f i r s t three weeks (See section on Development and Care of the 
Toung). 
Over the two years five newly hatched young were found dead. 
One was found floating i n the water and was at least 100 m. from 
any known nest, the other four were found dead i n the nest. Three 
of these had apparen-Uy hatched nozmaUy and then at some early 
date (one to three days) they had been crushed to death. The other 
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was exbrenely small and i t had ai^arently died immediately 
after hatching and before i t s feathers had dried out. 
Crows might account for some losses as the young tend to 
stray long distances along any shore-line within their territory. 
Such losses at Attenborough are considered alight. Grows were 
never seen to be att&ssptlng to take young coot^ possibly the crows 
had an abundance of more easily obtained food at this time. 
Attacks by other t e r r i t o r i a l coot on the chicks of r i v a l pairs 
did occur. Hild attacks were recorded on several occasions^ and 
a severe attack onc^ on young birds wandering outside their own 
territory but this behaviour was seen so infrequently that i t 
i s doubtful that i t could have more than a minor effect on fledging 
restilts overall at Attenborough. 
Great crested grebe often nested i n very close proximity 
to the coot (see pagei 82) and there must have been many occasions 
when the behaviour as reported by McCarton/Simmons (1956) and 
noted on page 156 could have occured although such behaviour was 
not recorded. 
Probably the main predator on waterfowl at Attenborough i s the 
pike. Although young birds were never seen to be taken by this 
animal several fishermen stated that they had seen young snimming 
birds disappear from the surface of the water i n a sudden swirl. 
One fisherman spoke of seeing five young duckling (out of seven) 
disappear i n one rush by a large pike. The description fitted the 
tufted </uckj a small number of which breed at Attenborough. Pike 
are common over the p i t complex and very many are caught each 
year (per. comm. with the Water B a i l i f f ) and I have personally 
seen pike of over one m. i n length spawning i n the Wet Marsh 
area. Many areas of the pits hold large numbers of small or 
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J&ck ^ike and i t i s these which are thought to be the main 
predators on small surface swiimoing animals vheo. they are dose 
inshore. 
b. Breeding success i n relation to habitat 
No studies have been located on Fulica. atra idiich quote 
breeding success rates i n relation to the varying habitats found 
within one study area. 
At Attenboroiigh one part of area *£' known as Wet MGirsh 
(Figure 1) held breeding coot at a much higher density i n both 
1973 and 197U (Figure 3 and U) than any other part of the study 
area. Using the terminology of Brown (1969) this has been called 
the preferred area. Area data were e^ jtamined to see i f the area 
of highest breeding density gave r i s e to greater productivity 
with respect to clutch size and overall breeding success. 
Ulthin the prefeired area there was an increase in mean clutch 
size, f i r s t complete oLutch only, for both 1973 and 197U when 
compared with a l l the other areas (Table 18). 
Table 18. 
Clutch size i n preferred area conpared with 
the rest of the study area. 
X clutch No. of X clutch No. of 
Tear size i n clutches size over clutches 
preferred rest of 
area area 
1973 6.6 i 0.21 7 5.9 - 0.09 56 
197U 7.6 t 0.16 7 t 0.09 UO 
This difference i n mean clutch size between the preferred and 
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the nest o.f the area was examined s t a t i s t i c a l l y for both 1973 
and 197li. The results for 1973 ( t = 0.98, P ^  0 . 1) we/je not 
significant whereas for 197U (t =2.02, ? <. 0.05) the resulUwe^* 
significant. The results indicate that in 197U the areas with 
higher breeding densities (higher breeding densities have been 
shown to be correlated with the richness of food stppLy (Lack 
1958)) gave r i s e to larger clutches. 
In the preferred area the number of pairs on territory 
producing f i r s t complete clutches i n 1973 and 197U was seven 
(Table 18) . In both the preferred and the rest of the area the 
mean clutch size increased i n 197U* Over a l l the areas (excluding 
the preferred area) the number of birds coiqpleting f i r s t clutches 
decreased from 60 pairs i n 1.973 to li6 pairs in 197U (TalxLe 19). 
This apparent relationship between clutch size and breeding 
density, between the years was examined st a t i s t i c a l l y , (t -1.37V 
P 0.1) the difference not being significant. 
Although the data indicated no s t a t i s t i c a l significance i n 
the increase i n clutch size with a decrease i n breeding density 
It 
(Talxle 18); Blims (1973) recorded that as the density of nesting 
coot, i n Latvia, increased the mean clutch size decreased by as 
much as 0.8 eggs. Similar findings (Lack 1958p)have been 
reported for birds such as the blue t i t (Parus caeruleus) and 
the great t i t (Earus major). 
The overall production rate using the criteritzn of the 
number of young fledged per laying pair as a measure of breeding 
success iglves:-
I61i 
Table 19 
Relationship between number of pairs laying and 
number of young iledged from f i r s t clutches only. 
Area No. of Pairs 
Laying 
1973 197U 
No. of Toung 
Fledged 
1973 197lt 
No', of Toung Fledged 
per Pair Laying 
1973 197U 
A 10 10 17 17 1.7 1.7 
B 8 6 13 11 1.6 1.8 
C 12 11 16 6 1.3 0.5 
E 22 18 29 1U 1.3 0.8 
F 8 1 k 0 0 .5 0.0 
Wet ^arsh 7 7 1U 11' 2.0 1.6 
(Preferred 
area) 
67 53 93 59 1.U 1.1 
Thto although the preferred area apparently gave rise to 
larger clutches (Table 18) the overall production of fledged 
young from f i r s t clutches was no greater for the preferred area 
than for areas 'a' and 'b*. 
One of the reasons for the production rate dropping (in 
relation to eggs laid) i n the preferred area i s thought to be 
because of predation by pike. The preferred area besides providing 
a rich habitat for birds also apparently provided an idea}, 
habitat for pike (pers. obser.) and i t xra,s the shallow water which 
the pike seemed to favour which also provided the young coot with 
i t s f i r s t environment after leaving the nest. Milne (197U) 
observed that when pike sqppeared after the flooding of a newly 
excavated gravel p i t the number of young wildfowl reaching maturity 
f e l l dramatically. 
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Huxley and Wood (1976) studying the moorhen suggested that 
the steady increase in breeding success as the season progressed 
was due to increased cover, being available from the groirth in 
vegetation, which enabled the young moorhens to avoid predators. 
In the Atteriborough preferred area the success of second clutches 
and a double brood, raised ' i n 1973^ the number of fledged young 
from 1.3 to 2,0 young per laying pair. In the preferred area the 
additional vegetational groirth - especially from R. hydrolapathum 
was extremely substantial and must have provided late hatching 
young coot with substantial extra cover. 
c. Breeding success i n relation to habitat change 
The changing habitat (page 33 ) and the consequent loss of 
emergent vegetation which was used as a food source, for nesting 
cover and for cover for the young, i s thought to account for the 
lower overall breeding success rates i n 197li when compared with 
1973. 
The areas affected most by the habitat change were the open 
areas of C, parts of E and area F. Area F lost seven breeding 
pairs, area E (excluding the Wet Marsh) lost h breeding pairs 
and area C lost one breeding pair. I f area F and parts of area E 
and C are considered as buffer zones (KLuyver and Tinbergen 1953)^ 
"Note 1" 
The buffer effect (Kluyver and Tinbergen 1953) states that 
in an area with a high density population where the food supplj 
i s superior to contiguovi areas the year to year variation in 
density w i l l be small and w i l l not be proportional to the 
variation i n the total population in the study area. For the 
buffer effect to operate 'good' habitats must be contiguotff 
xri-th 'poor' habitats. 
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then this could account for the fact that i n 197li when the whole 
study area 'lost' 15 t e r r i t o r i a l pairs nine pairs and seven pairs 
were lost from areas F and £ resfpectively. (Areas A and B increased 
by three t e r r i t o r i a l pairs but suffered a two pair decrease 
in breeding coot). 
Table 19 shows that Areas A, B and Wet Marsh (Preferred 
area) were a l l consistently more successful over the two years 
at fledging young than other areas. 
The buffer effect, i f operating on the coot at Attenborough, 
could account for the consistency of the results for areas A, 
B and the Wet Marsh over the two years and the variability of 
the results for areas C, E and F (The areas were identical in 
size i n 1973 and 197U). Brora (1969) stated that probably the 
c r i t i c a l factor for the buffer effect to operate i s that there 
must be a choice of 'rich' and 'poor' habitats within the area 
in which the species could be expected to search for a territory. 
Based on observational evidence, this c r i t i c a l requirement was 
not at Attenborough and some habitats were more suitable for 
coot than others even though both types of habitat contained 
territories. 
I consider that:-
1. The environment at Attenborough consisted of both poor 
and rich habitats with respect to the requirements of 
the coot. 
2 . In 1973, the poor habitats held territories because the 
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high density of territcdes overall meant a l l the rich 
territories were occupied and marginal territories had 
also to be utilised. 
3. Some of the poor habitats i n areas C, E and F were only 
marginally capable of supporting breeding territories 
and with the detrimental habitat change previously 
discussed on page 37 these became non-viable as 
breeding territories. 
k' The number of coot on territory i n ^9^h f e l l because the 
coot abandoned territories vhlch had become non-viable 
as the habitat deteriorated. 
5. The detrimental habitat change affected the poor habitats 
f i r s t or 
i ) the poor habitats were affected more than the rich 
or 
i i ) the rich habitats were so rich that even though t h ^ 
suffered equal deterioration they s t i l l contained 
sufficient food and space to support extra ter r i t o r i a l 
coot even though the extra pairs did not lay. 
Based on the above, and the data i n Table. 19 I would offer 
the hypothesis that the buffer effect was operating at Attenborough 
over the two years 1973/197U and that the areas A, B and Wet Marsh 
were 'better' habitats for t e r r i t o r i a l coot than the contiguent 
but 'poorer' habitats of areas C, E and F. 
A short follow-iq) v i s i t was made to areas C, E and F on 
31 July 1976 to monitor the changes, i f any, in the number of 
coot and i n the vegetation. 
The Wfet Marsh area, which was the 'preferred area' i n 1973 
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and ^9^h, holding the highest breeding density of coot (Figures 
3 and ii) as well as many other breeding water-birds, had changed 
dramatically with respect to i t s vegetation. The R. hydi-olopathum 
had been almost completely eliminated leaving an expanse of open 
iTater with scsae muddy patches. The linear bed of G. maxima. 
had completely disappeared as had most of the large bed of this 
species on the river side of the area. The linear bed of 
T. l a t i f o l i a had been reduced i n length and thickness. Only the 
Phragmites appeared to be surviving over i t s previous range. The 
results of these changes were to leave the area as a large pond 
of open water (Plate 60a), with the areas which held the 
R. hydrolapathum and the G. maxima: ^  as patches of water and soft 
mud . (Plate 60b). Only one pair of coot with two large young 
in the are^ previously occupied by E8/E3 i n 1973/197li, were seen, 
plus one other adult coot. 
The general level of emergent vegetation over the study area 
was very much le s s than in 1973 and 197it. Plates 60c, 60d and 
60e ill u s t r a t e clearly the change occurring around some of the 
small islands. The same island i s featured i n each case and the 
photographs were taken from approximately the same angle. Plate 
60c (1973) illustrates the thick growth of T. l a t i f o l i a i n vihich 
the nest of 01U was placed. Plate 60d (197ii.) shows the nest of 
03 i n what had become a thin growth of T. l a t i f o l i a . Elate 60e 
(1976) shows that the T. l a t i f o l i a had been eliminated couqoletely 
and the coot ( on the l e f t of the photograph) on territory was 
nesting under a Salix 
The BTO common Bird Census count for 1976 was 1^6 t e r r i t o r i a l 
pairs. On a v i s i t on 31 July 76 only seven adults on areas C, 
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Plate 60a Foiaerly the Wat Marsh, but by 31.7.76 
merely anotber open piece of water 
i 
Plate 60b Soft and and open water, where foznerlj 
giycerla naxljMt and Bneex hgrdroligathBa grew 
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1 
Plates 60e« 60d and 60e Three p h o t o g n ^ takaii of 
ihe same nmi ^ i e i n 1973« 197lt and 1976 reapectivaly. 
Note the progr«88iT» loss i n the quantity of the 
T. l a t i f b l l a v a t i l i n 1976 i t had been ollainated and 
the coot's neat was sited under a Salix app. 
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E and F urere seen. I f the majority of the h6 pairs were s t i l l on 
territory then they would have had to have been in areas A and 
B. As this seems unlikely i t i s probable that the majority of 
the pairs had failed at breeding and then abandoned territory 
as failed breeders had done i n ^ 9^h (see page43 ) . 
Recent data (K. Corbett pers. comm. May 1978) confirms that 
the River Erewash continues to flow into the southern pits causing 
heavy flooding. The Wet Marsh area (Figure 1) i s now an open 
pond. The mud and the T. l a t i f o l i a (Plate 92) have disappeared; 
the Phragmites has been reduced greatly and the only other emergent 
vegetation s t i l l to be found i n the area i s the G. maxima' . fringing 
the pond. One pair of coot s t i l l have a territory in the area. 
The BTO count for t e r r i t o r i a l coot i n 1977 was Ul pairs; a further 
drop i n numbers. 
d. Success rates of early and late nests 
In order to test the hypothesis that young birds hatched 
early i n the year have the greatest chance of survival, for 
instance _ (Lack 195U: Perrins 1970), the Attenborough data have 
been analysed under two headings; Table 20 presents the breeding 
data of the coot based on the laying of the f i r s t egg. Tables 
21 to 2k have been cong>iled by taking the f i r s t and la s t 20^ of 
the 1973 and ^9^k can?)leted clutches and calling these early 
nests and late nests respectively. 
d. i . Success rate based on the f i r s t egg date 
Table 20 includes a l l the complete clutches of known date 
grouped into half-monthly periods. The percentage of eggs that 
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Table 20 s Breeding information for 1973/197U according to the date of 
laying of the 1 st egg. Only coiq^ete clutches have been used 
i n the analysis. The data has been groiqped into half-monthly 
periods. 
(Only includes clutches where the exact laying date of the 
1 st egg i s known or has been estimated idthin - 1.5 days). 
1973 DATA 
Date No. of 
clutches 
No. of No. of 
eggs 
l a i d 
eggs. 
% of 
eggs. 
No. of 
young 
% of 
young 
% Breeding 
Success 
March 1 .8 5 62.5 2 llO.O 25.0 
16,30 
7 
8 
U2 
5U 
2h 
23 
57.1 
U2.6 
10 
12 
U1.7 
52.2 
23.8 
22.2 
1-15 
^ 16-31 
17 
12 
101 
6h 
6U 
39 
63.U 
60.9 
35 
1U 
5U.7 
35.9 
3I1.7 
21.9 
1S15 
J™® 16^30 
2 
O 
13 7 53.8 h 57.1 30.8 
TOTJiLS 282 162 57.U^ 77 U7.5^ 27.3)^ 
197U DATA 
• 
March _ . _ _ 
161^ 
6 
13 
U3 
92 
25 
51 
58^1 
55.U 
11; 
17 
56.0 
33.3 
32:6 
18.5 
1-15 
ifey 16^31 
21 
8 
133 
hh 
7U 
20 
55.6 
1*5.5 
20 
h 
27^0 
20.0 
15.0 
9.1 
1-15 
16-30 
1 
1 
3 
6 
0 
h 66.6 
0 
2 
0 
50.0 
0. 
33.3 
TOTJOiS 50 321 17U 51i.2 57 32.8 17.8 
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hatched i n both 1973 and 197U i s remarkably similar i.e. 57.1^ 
i n 1973 and ^ . 2 ^ . i n 197U. The percentage of young that fledged 
(this indicates the number of young reaching eight weeks old 
as a propoirtion of eggs that hatched) i s however h i ^ e r i n 1973 
at U7.5^ than i n 197ii when i t was 32.8^. Consequently the 
percentage Breeding Success (the proportion of young fledging 
from the number of eggs laid) i s also higher i n 1973 (27.3$) 
than in 197lt (17.856). 
Examination of the 1973 data (Table 20) do not suggest that 
there i s any advani^e i n breeding at a particular part of the 
season. The 197U data, however, indicates that the earlier 
clutches were more successful. In 197U there was a marked .drop 
in the percentage breeding success for completed clutches with 
a known laying date, after April. Although the percentage of 
eggs hatched was very similar, at 56.3$^ in April and 53.1/6 
i n May, the percentage of yoimg fledged declines from kO,8% 
i n April to only 25.5/6 in May. This drop was found to be 
s t a t i s t i c a l l y significant (d = 2.12, P ^ 0 .05) . 
Good breeding success was found for three of the l a s t four 
clutches i n June. These three nest9 started on 8 and 15 June 
1973 and on 19 June 1971^  had clutches of six, seven and six 
eggs respectively. Huxley and Wbod (1976) analysing BTO Nest 
Record Cards for the moorhen, found a steady increase i n 
breeding success as the season progressed. I f they are correct 
i n suggesting the increased success i s due to reduced predation 
because of additional protection from growing vegetation, then 
i t i s l i k e l y that this also affects coot with respect to pike 
predation. This could be one of the factors involved i n the 
increased success of the three very late clutches. I t i s also 
possible that the decrease in emergent vegetation overall (see 
pages 33 to itO ) i n 197U could be a contributing factor i n the 
increase i n the number of hatched young which failed to fledge. 
The percentage of young fledging from, those which hatched dropping 
from h7.S% i n 1973 to 32.8j6 i n 1971; (Table 20) . This decrease 
i n fledging success was found to be highly significant (d =2.78, 
P^O . 0 1 ) . 
d. i i . Success rate based on the f i r s t and l a s t 20$ of completed 
clutches. 
Tables 21 to 2h analyse the f i r s t 20$ and l a s t 20$ of a l l 
conqpleted clutches to see i f there i s any difference i n the 
success of early and late nests. Percentage breeding success 
i s based on survival of the young up to the age of e i ^ t weeks. 
The 20$ figure, for early and late nesting, was arrived at 
after considering the spread of egg-laying. For instance, i n 
1973 there was a seven day gap and i n 19711 a three day gap after 
the f i r s t 20$ of a l l dutches were started. The 20$ late nests 
were selected purely for mathematical convenience i.e. there was 
no apparent gaps i n laying sequence (apart from the three very 
late clutches) during the latter part of the laying sequence. 
The total number of nests from which the 20$ have been caludLated 
i s 69 i n 1973 and 55 i n 197ii. Only nests for which there i s a 
known f i r s t egg date, within, - 2.5 days, have been used to con^ile 
these tables. 
The l l i early clutches i n 1973 a l l had their f i r s t egg by 
17 April; the late clutches for 1973 had their f i r s t egg after 
20 May. The early nests were a l l f i r s t clutches but the 1U late 
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nests incLude four second oLutches l a i d after the loss of the 
f i r s t clutch and one second oLutch produced after the successful 
rearing of a f i r s t clutch. Four other clutches were attenqpted 
during these periods^ but these were lost before they were known 
to be cooqplete and they have been discounted. The 11 early 
clutches of 1974 were a l l commenced before 23 April while the 
late clutches were started after 11^  Hay. As in 1973 the early 
clutches were a l l f i r s t clutches while the late clutches include 
five second clutches (Laid after the loss of the f i r s t clutch). 
The incomplete clutches started i n 197U have also been omitted 
from these calculations. 
The difference between breeding success for early and late 
nests i n 1973 and 1971^  (Tables 21 to 2k) were tested using values 
of number of eggs l a i d and number of young fledged. There was 
no significant difference (Jj^ = 1.67, P > 0.0^) between numbers 
of young fledged i n early nests (Tables 21 and 22). There was 
2 
also no significant difference (J^ = 3.02, P^ 0 . 0 5 ) between 
1973 and 197i; i n the percentage breeding success for late nests 
(Tables 23 and 2U). 
Table 21 and 23 show that in 1973 breeding success for early 
and late nestsj 21.0^ and 20.75? respectively, i s practically 
the same. There was, however, a significant difference i n 
success between early and late nests in 197U =6.67, P> 0 . 0 1 ) 
as shown i n Tables 22 and 21;. 
The data suggest that with the coot at Attenborough there 
may be an advantage some years i n breeding early. The factors 
causing this advantage have not been identified. The variable 
results for 1973 and 197ii* with respect t> the percentage of 
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yo\mg fledged from those hatched, might be connected with the 
recent habitat change over the stixdy area (see pag6 1^ to 21). 
e. CompariBon of Attenborough breeding data with other studies. 
The Attenborough data when con^ared with the findings of 
Alley and Boyd (19U7) and Sage (1969) shows that whereas the 
hatching and fledging rates differed, the overall breeding 
success rate were similar (Table 2^). 
The only other study to report overall breeding rates was 
that of Askaner (1959)* His figures, along idth other published 
data, are shown in Table 2$, for two different areas were very 
variable. Askauer (1959) claimed this variability was due to 
the fact thal^ at the si t e ^ e r e the percentage breeding success 
rate was 69.0^. the coot were a r t i f i c i a l l y fed i n a situation 
where a good food sipply was Alreacfy i n existence while at the 
other si t e no a r t i f i c i a l feeding occurred and the habitat was 
very poor i n availalxLe food, 
Lelek's (1958) percentage rate for eggs which hatched are 
i n accordance with the three sets of British data. A l l the 
o-Uier studies record much higher hatching rates, with Komowski 
(1957) recording a very high fledging rate. Havlin's (1970) 
hatching rate was based on the number of ster i l e eggs, or the 
remains of such eggs found i n the nest after the incubation 
period and on the egg losses found during incubation. 
Askaner's (1959) high success rate seems, in some degree, 
to parallel the Attenborough findings for site E28/E1 i n 
I973/7I1 respectively. Here a r t i f i c i a l feeding on a poor 
habitat helped the coot to achieve better than average results 
(see page 68 ) • The continuous successful breeding of the moorhen 
179 
Table;J^ GOHPiffilSGN OF COOT BREEDING IMA 
from different areas of Europe 
No. of ' % of No. of of % 
Locality Authority Eggs Eggs Eggs Young Toung Breeding 
Laid Hatched Hatched Hedged Fledged Success 
Nottingham 7^ 3 371 U9.3 1^ 2 Ul.O 20.2 
Hertford-
shire Sage 3U3 1l6 33.8 71 61.2 20.6 
(1969) 
Somerset AUey & 121 U2 3U.7 28 66.7 23.1 
Boyd 
(19U7) 
Czech Lelek 352 1$k 10.8 NO IMA 
(1958) 
0Czech Havlin 1868 l6l8 86.6 NO DATA 
(1970) 
Sweden Askaner 86 3h 39.5 6 17.7 7.0 
(1959) 
4«Sweden Askaner 29 22 75.9 -20 90.9 69.0 
(1959) 
Qezmany Bezzel 2U0 189 79.0 NO IMA 
(1959) 
Germany Eomowski 550 NO IMA 2Ut lil;.U 
(1957) 
0 Havlin states hatching losses definitely not more than 20% 
« Askaner. Data collected from site vhere Coot a r t i f i c i a l l y fed. 
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(Siegfried and Frost 1975) seems to be a similar situation and 
a U three reports point to the availability of food being the 
c r i t i c a l factor i n the ability to fledge young. 
The method used by Havlin (1970) to calculate the number 
of eggs hatching xrould, i f i t had been used at Attenborough, 
have produced a much higher hatching rate than that recorded 
(See Discussion). Very few coot nests at Attenborough were 
found to contain eggs once both parents were seen on the water 
together with their young. 
I t i s possible that the adult coot either removed the 
unhatched eggs or ate them, or they ifere taken by crows as t h ^ 
were abandoned. Immediate predation by the crow i s considered 
unlikely as eggs disappeared immediately after incubation i n 
areas which experienced l i t t l e crow activity. The coot, however, 
has been known to eat the eggs of great crested grebe (NcCartqn 
and Simmons 1956) and presumably could remove i t s own eggs easily. 
Plater (1969) records that a moorhen was seen to remove one 
of i t s own eggs from i t s nest, carry i t to an island, and feed 
i t to one of i t s chicks. 
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RELATION VIITH OTHER WATEE BIBDS 
Almost a l l the literature which refers to the coot comments on 
i t s relations with other waterfowl, especially wildfowl. 
Crarap (191*7), Komowski (1957), Lelek (1958) and Blums (1973) 
a l l state that the amount of damage caused by breeding coot, to 
other water birds, i s almost negligible. Komowski (1957) stated 
that ducks which entered the territory were seen off, but not 
hounded out of the area and ducks with young vere seldom attacked. 
Lelefc (1958) reported that the coot's relationship with «the duck 
can be characterised as neutral", but that i t i s intolerant of the 
moorhen. Blums (1973) has registered nineteen bird species i n the 
nesting territory of the coot during the period April to August. 
The moorhen he l i s t e d as being the most violently attacked. He 
stated "the aggressive behaviour i s distinctive at the 
beginning of the reproduction period, yet i t i s manifested 
irregularly and proves to be of l i t t l e effect". He concluded "that 
the coot does not interfere with the reproduction of the ducks and 
other waterfowl i n Latvia". 
Crarap (19li7) i n discussing coot territories on St. James's 
Park, London, implied that coot, far from being an ecological 
cosqpetitor with wildfowl by restricting their breeding habitat, 
are themselves restricted largely to unsuitable habitats by the 
breeding duck. Cran^ stated "and as the outside banks were subject 
to human interference and Duck Island was the favourite nesting 
s i t e for ducks, t h ^ (meaning coot) were in practice, restricted 
to the two small i s l e t s " . 
Hyder (1959) reported bow ducks with young, including the small 
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cinnamon te a l (Anas cyanoptera) can successfully defend their broods 
against the very pugnacious ikmerican Coot. 
Nylund (19it5), Komowski (1957) and Blums (1973) a l l recorded 
great crested grebe building nests as dose as one m. to the nests 
of incubating coot without any aggression from the coot. 
Aggressive Behaviour 
At Attenborough interspecific aggression was recorded on veiy 
few occasions apart from that towards the moorhen, even the moorhen 
was not always attacked, however. The great crested grebe was 
rarely attacked even though on several occasions i t was found 
nesting as close as one m. to the coot. Plates 60f and 61 (the 
grebe eggs have been uncovered for photographic puxposes) show 
two of these occurrences. On each occasion the grebe commenced 
nesting after the coot was on eggs and the coot must therefore 
accept the building grebe without any molestation, or the grebe 
ignores the coot aggression which i s insufficient to drive i t away, 
lijhen the great crested grebe follows the coot into a nesting site, 
the coot must be hatching i t s jouag - the period which researchers 
(Komowski 1957: Wagner 1962: Blums 1973) have stated i s the 
time of maximum aggression - while the grebe i s incubating within 
a metre or so of i t . 
Coot aggression was recorded during the breeding season 
directed at moorhen, mallard, tufted duck, Canada goose, mute swan, 
l i t t l e grebe, great crested grebe, brown rat and water vole. On 
many occasions, however, a l l of these species, apart from the 
brown rat, were tolerated within the immediate environment of nests 
containing eggs and/or small young. 
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Plate 60 f Two exaii5)les of 
Great Crested Grebe nests 
being b u i l t very close to 
the nest of a Coot 
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Plate 61 Note i n Plate 61 
that the Coot eggs are j u s t 
hatching while the Grebe's 
nest has two eggs only 
I 
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The intensity of the aggression i s dependent on the sfpecies. 
Plate 62 Illustrates the type of coot aggression shown towards 
the larger waterfowl. One coot incubates while the other, on the 
nest rampf stands with head and neck i n a straight line 'phut-phutting' 
at the Canada goose. The goose completely ignored the coot idiich 
did not leave the ramp. 
Similar aggression was shown towards a mute swan and six 
cygnets T*ich stopped to feed about 1.5 m. from an incubating 
coot. The coot sat yxp and went into the 'head and neck straight 
posture* and started to produce a metallic 'chuck' c a l l , repeated 
every second or„so. The swan ignored the coot as did the coot's 
mate which was preening on a nearby island. As the swans moved 
away the sitting coot relaxed and continued to incubate. 
Coot were seen to attack duck without young and on three 
occasions coot were seen attacking . female mallard when they had 
small young. One female mall aid retreated taking her four young 
with her: the coot only attacked the adult mallard and not the 
young. The coot at site El 8 i n 197U was however repulsed by 
a female mallard. The coot was incubating three eggs on 11 June 
when a female mallard and four smiall young went close to the 
nest. The sitting coot came off the nest and attacked. The 
female mallard 'stood' on the water and attacked with b i l l and 
wings. I t drove off the attacking coot and then as the laate of 
the sitting coot arrived the mallard d!rove them both back about 
two m. while her young retreated. As the mallards l e f t the area 
the coot resumed sitting. 
On many occasions the coot i s a recipient of aggression from 
species such as l i t t l e grebe, majDard, and great crested grebe. On 
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four occasions mallard with young were seen to attack t e r r i t o r i a l 
coot; each time the coot gave xrey, on one occasion even fleeing 
from i t s own territory. 
Plates 63 to 67 illustrate clearly that i f a species intrudes 
into the dose proximity of another nest i t may be attacked. The 
coot i n Elate 63 had hatched five young eight days previous and they 
were a l l feeding about 30 m. from their nest site when the female 
mallard and two young swam past the coot family at about a m. 
distance; no aggression was noted at this time. The mallard 
proceeded to the island holding the coots' nest and was apparently 
going to leave the water by the side of the nest. Immediately one 
of the adult coot charged across the water positioning i t s e l f 
between the mal>ard and the nest si t e . Plate 63 shows the coot 
about to start swanning. The mallard immediately placed herself 
between her young and the coot. An adult l i t t l e grebe which had 
that morning hatched two young just five m. from the coot nest, 
then arrived. Plates 6U and 65 show successive stages of the 
encounter; the coot relaxes and the mallard apparently gives a l l 
her attention to the l i t t l e grebe (as does the coot) keeping one 
ducleling on each side of her, i.e. one immediately next to the 
coot. Plates 66 and 67 i l l u s t r a t e the 'panic' of the malTfrd as 
the l i t t l e grebe dives to attack and the coot (Plate 67) also 
attacks. The mallard safely took her young away as neither the 
l i t t l e grebe nor the coot pressed the aggression any fturther. 
At this s i t e the coot and the l i t t l e grebe ignored one another. 
Most of the coots interscpecific aggression i s directed at 
the moorhen. Twice coot chased moorhen across a narrow island 
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Plate 62 !^ srpical aggressive posture of the Coot towards 
IsLTger water birds 
Plates 63. 6ii^  65, 66 and 6? Successive photogrsqphs i n 
a three species aggressive encounter. Please see text 
(page 120/121) for f u l l d e t a i l s 
•87 
Plates 65, 66 and 67 
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without breaking off the pursuit. Even so, a moorhen managed 
successfully to lay an egg i n the nest of an incubating coot 
(see Plate 5U) and on at least three occasions moorhens successfully 
hatched eggs and reared young i n the middle of coot texritories. 
At a l l times, however, the interq)ecific aggression of the 
coot i s never as violent as the intraspecific aggression. An 
exan^le from my f i e l d notes of 20 Kay 1973 illustrates the 
differing reaction of t e r r i t o r i a l coot towards i t s am., and that 
of other, species. 
"Site El I / E l 6 
>^ime 09.30 
(Neither E l l nor £16 had eggs or young at this time) 
An adult coot from E l l was seen charging and then splattering 
at a moorhen. The moorhen fled into the territory of El 6 
drawing the pursuing coot with i t . The two coot from E l 6 
immediately started to splatter towards the pursuing coot 
from E l l . The three coots (two from E l 6 , one £pom E l l ) went 
into paired display. This lasted for f u l l y two minutes 
before the E l l coot returned to i t s own territory. The 
moorhen continued to feed i n the territory of El 6 without 
any aggression being directed \xpon i t . " 
Non-aggressive Behaviour 
Blums (1973) stated that the coot's aggression i s "manifested 
irregiilarly". This was confirmed at Attenborough as the following 
f i e l d notes and photographs show.. 
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"Site E6 
Date 2h June 1973 
(This was the double brooded site - on 2k June the f i r s t young 
of the second breed was seen for the f i r s t time on the ran^). 
In the nest area at 12.00 hours were two female mallard with 
seven and'two small young respectively and a moorhen with five 
young. One adtilt coot was on the nest, one adult feeding the 
small young on the bottom of the ramp and two large young coot 
from the previous clutch. Observations continued for twenty 
minutes but no aggression was seen.. 
Date 1 August 1973 
Adult coot drives young moorhen from immediate area of the nest. 
Date 9 August 1973 
Both adult coot ignore young moorhen which enters nest area to 
feed. 
Site Gill 
Date h June 1973 
(Young hatched at this nest on 22 May). 
Female mallard with four small young swam right past nest at 
distance of ten m. Both adult coot ignored i t . At this site 
on 20 May (just two days before the young hatched) one adult 
coot was on the nest with i t s mate preening on a small island 
about five m. away when another coot came within about six or 
eight m. of the nest iriiile diving for food. Although 
observations continued for twenty minutes no aggression was 
seen. 
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Site E16 
Date 15 June 1971; 
(Young hatched at this nest on 18 June) 
One coot was incubating when within a few minutes two broods 
of mallard (one with very small young, the others half-grown) 
passed by very dose to the nest. The incubating coot totally 
ignored both broods." 
Plates 68 and 69 i l l u s t r a t e non-aggressive behavioxir between a 
pair of coot with small young and a family of almost fully grown 
mallard. I n Plate 69 an iq>-ending mallard i s between a coot feeding 
a small chick and the other adult coot. Plates 70 and 71 show 
families of coot and mallard, both w d l grown, feeding together. 
These were observed at least fifteen minutes without any aggression 
being seen. Plate 72 shows a coot with a young chick within 0.5 m. 
of an adult great crested grebe - again no aggression was seen. 
The coot's rdationship with the great crested grebe i s 
d i f f i c u l t to understand. On two coot nest which were abandoned 
after eggs were l a i d - reasons unknown - great crested grebe 
subsequently built their nests and successftOly incubated eggs. 
At another s i t e . El 8 i n 197U, coot commeaced nest building on 
20 April, the f i r s t and second eggs were l a i d on 18 and 19 May. 
On 22 Hay the nest was flattened and exaptj; two adult coot were 
s t i l l i n the nest area. A new nest was started on 28 May, i t 
was en^ty on 1 June but held three incubated coot eggs on 1|, 
18 and 21 Jxrne. On 22 June, dthough i t was a very cold day, the 
area was apparently not occupied by the coot. On 26 June, a moorhen 
was observed sitting on the nest which was now slightly lower in 
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Plates 68, 69, 70 and 71 Exainples of aspects of the mutual 
tolerance normally found between the Coot and Mallard 
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.•J \ 
Plate 72 Coot and Grebe often raise families within 
metres of each other 
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height. On 30 June the moorhen was checked incubating five moorhen 
eggs: there being no sign of any coot eggs. On 3 July the nest 
was very much flattened and i t contained one very fresh egg of a 
great crested grebe. On 7 July i t contained four eggs of this 
species. The grebe was observed incubating on eight occasions 
before txro grebe chicks were f i r s t seen on $ August. Two adult 
coot previously seen on 21 June reappeared on 29 July but were not 
seen again before observations ceased on 2k August 197ii. On 
2h August two adult and two immature grebe were s t i l l i n the area. 
I t i s unlikely that my observations led to the abandonment 
of any of the eggs which disappeared. After each nest v i s i t 
observations were continued u n t i l the s i t t i n g bird was seen to 
resume i t s place on the eggs. This almost certainly rules out the 
loss of the coot eggs to the crow. However^ no observational 
evidence was obtained which suggests how these changes, involving 
three species laying and incubating i n one nest, came about. 
Hy observations confiim those of Crang) (19U7), Komowski (19^7), 
Lelek (19^8) and Blums (1973) that the coot does not affect the 
reproduction of ducks and other waterfowl with which i t shares 
a habitat. Ducks appear to be able to withstand coot aggression 
at a l l stages of the breeding cycle. The number of occasions 
that coot nests, containing incubated eggs, were lost to other 
species, particularly great crested grebe, seesa. to indicate that 
this was not a random occurrence. I t appears as i f the grebe 
does gain an advantage, by nesting i n close proximity to the 
coot, which has something to do with the siting of the nest 
i t s e l f . 
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DEmOFMENT AM) CARE OF THE YODNG. 
When the young coot are f i r s t hatched they are, unlike most 
nidifugous young, completely dependent oh their parents for food. 
They also, l i k e a l l nidifugous young, require their parents to 
provide them with protection and warmth during their early l i f e . 
Boyd and Alley (19li8), Alley and Boyd(1950), KLnde, Thorpe 
and Vince (1956), Komowski (1957), Wagner (1962), Kear (1965) 
n 
and Blums (1973) a l l give excellent descriptions of various stages 
i n the dev&Lopmoat and care of young. Some of these papers are 
based on experimental evidence with captive coot and moorhen, 
while others such as the ones 1:^  Alley and Boyd (1950) and Wagner 
(1962) use experimental data on captive coot i n conjunction with 
detailed f i e l d study. I n view of the amount of available material 
only aspects of the development and care of the young which can 
be photographically illustrated have been covered. 
Coot are 'good' parents i n that they are prepared to defend 
their young against a l l manner of species, even Han i f necessary. 
Plate 73 shows an adult coot, nest E28 i n 1973, s i t t i n g on the side 
of the nest which s t i l l contained four small young. As the boat 
approached the adult attempted to c a l l off the young but only one 
chick ventured into the rough water. The adult therefore came 
back on to the nest and remained there u n t i l I l e f t . 
Plate 7U shows two young not more than a few hours old; at 
this stage they ax's indifferent to Man. (According to Alley and 
Boyd (1950) this indifference lasts for at least eight hours). 
Their b i l l was red with a prominent -(diite t i p and small crimson 
feathers were found a l l round the base of the b i l l . The crown and 
nape were d u l l red and thin purple bands ran from above the b i l l 
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Plate 73 Ck>ot w i l l defend their yoimg even i n the 
face of aggression from hioaans 
Plate Ik The young remain unafraid of man for just a 
few hours 
Plate 75 ^Cthin a few hours 
of being dry the young can 
swim 
Plate 76 Toung Coot have 
huge feet which enable 
them to run, swim and dive 
very easily 
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into the crown. Just above the eye was a small puzple patch. 
Running from the base of the nape towards the eye was a thin band 
of golden yellow feathers. Even at this stage they have the 
a b i l i t y to swim (ELate 75) and dive i f necessary. Plate 76 
i l l u s t r a t e s the large feet and very small wings of the two day old 
chick. Plates 77 and 78 i l l u s t r a t e typical aspects of the young 
coot's l i f e at th i s age. The young follow the adults everywhere, 
each aduLt looking after a proportion of the chicks, for at least 
three to f i v e weeks and t h ^ are fed by food being passed from 
b i l l to b i l l . Hoirever, many instances were observed of independent 
feeding including picking insects off the water, \q)ending and diving 
for weed from the age of approximately 22 days. 
The young go through several colour changes during their f i r s t 
few weeks. Observations indicate that i t i s with the growth of 
the chick that the plumage changes and not with the age. For 
example, the young of Cll; i n 1973 a l l hatched within a few ho\xrs. 
On 11 June when they were 20 days old, one of the young was much 
larger than the other two. The large chick had no red on the head, 
i t had a white chin, yellow b i l l and whitish feathers around the 
back of the head. The two small young had red heads, white b i l l 
t i p s , yellowish feathers aroxrnd the neck. They had no white on 
the chin or around the head. Plate 79 illustrates two chicks at 
about 3*5 to 1; weeks old. 
Plate 80 illustrates the way the older young have to approach 
their parent i f i t i s not to be taken as an aggressor i.e. the head 
i s turned away so that the shieLd which i s just starting to develop 
h ki'cfde^ fro^ hkc parent hi/'cl. The shield starts to develop 
(according to the growth rate of the bird) at about five or six 
weeks. I t commences as a small pale triangular shape, which later 
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Plates 77 and 78 Adult Coots feed their young for 3 to 5 
weeks 
Plate 79 Toung Coot at about h weeks old 
Plate 80 Even when i t starts to develop a shield 
the young w i l l s t i l l be fed 
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rounds o f f at the top. Also at this time. Plates 81, 82 and 83, 
the chick develops a mainly vhlte neck at the front and white 
feathers on the breast - the b i l l being a very muddy grey i n colour, 
ELate 8i| shows an adult coot with three well grown young^all 
with small white shields and dark b i l l s . The neck i s very pale 
while the general body plxmiage i s dark grey. Plates 85 and 86 
show immature coot aged about ten to fourteen weeks. The shields 
are quite prominent and the b i l l i s starting to turn i M t e . At 
this stage (ELate 55) t h ^ also have the white stripe down the 
leading edge of the wing and white tips on their secondary feathers 
and they noznally gradually move off their parents' t e r r i t o r y . 
When an immature of C3 pair was 86 days old the following was noted. 
The immature which had a shield about half size, and a dark b i l l 
with just a trace of white at the base of both mandibles, came 
tox^ards one of i t s parents. The adult went into an aggressive 
posture. As the immature came close to i t s parent i t put i t s head 
completely under the water. The adult grasped i t around the neck 
for a brief moment and then released i t . Both then swam peacefully 
away. 
Plate 87 shows an adult coot which i s moulting i t s secondary 
feathers. This photograph was tak&a. on 28 July while the adult 
was feeding young some 25 days old. On 1 August, an adult coot 
was seen with i t s prijnary feathers just out of pin. The four young 
of this b i r d were hatched on 16 July 197ii, so i t was probably i n 
wing moult while i t was s t i l l incubating eggs. 
Many details of plumage were taken from the dead young of A2 
pair i n 197U. At i t s time of death i t was 78 or 79 days old. 
Some of the more relevant observations are l i s t e d below:-
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Plates 81, 82 and 83 The young Coot develops a veiy 
indefinite plumage, with lots of off-white feathers 
around the head, neck and underparts 
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Adult Coot with well grown young. 
At this stage the young are seldom fed lay 
their parents 
Plates 85 and 86 Immature 
Coot at about 10 and lU weeks 
old respectively 
Plate 8? Coot i n moult at the end of July 
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a) Each wing carried a carpal jo i n t claw, they were deeply-
hidden i n the feathers and both were very sharp. Each 
measured 5 mm. 
b) Each wing carried ten Primary and nine Secondary feathers. 
Each secondary feather was tipped with about 3.5 mm. of 
white. 
c) iU.ong the leading edge of the wing, from the body to the 
t i p of the 10th Primary was a very narrow band of small 
white feathers. 
d) The shield measured 16.8 mm. i n length and was 8.2 mm. 
wide at i t s widest point. I t s colour was yellowish off 
white. 
e) The b i l l was bromiish merging iri.th purplish -abite, 
f ) Below each eye was a patch of white feathers. This patch 
measured 9 mm. i n length running along the bottom of the 
eye and 3*2 mm. i n depth. 
g) The general body colour was dark grey. I t was flecked 
l i g h t l y with wlite on the ear coverts, chin, throat, down 
the side of the neck, with slightly heavier flecking 
occuring from the base of the neck, over the flanks and 
belly a l l the way to the vent. 
JOley and Boyd (191^ 8) and KomowsfcL (1957) observed that the 
b r i l l i a n t head coloration of the young stimulated the adult to 
feed. They also reported that very young coot when warned by their 
parents alarm c a l l , attesnipt to hide their heads i n the vegetation 
surrounding the nest. This was noted at Attenborough at nest 
E2 on 27 May 1973, which was constructed i n a large isolated 
Juncus spp. clunp. Four young, two of which had only just hatched, 
were i n the nest with two eggs. One of the young which immediately 
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jumped into the water was caught and replaced i n the nest. I t 
then buried i t s head and neck i n the Juncus leaving i t s rear end 
sticking out. Another chick climbed out of the nest cip and disappeared 
by climbing down into the Juncus, The-other two young sat i n the 
nest and are the ones featured i n Plate 71;, 
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FOOD 
Collinge (1936) i n his study of 157 stomach contraats of the 
coot found, out of a to t a l aniioal matter content of 15.9^, some 
2,3JS was f i s h . Gollinge (1936) who was looking at coot feeding 
haMts because they were, and s t i l l are, thought of as a sfpecies 
which habitually harms other waterfowl, concluded that "so far 
as i t s food habits are concerned, the coot i s an in-offensive and 
liarmless bird". 
Blums (1970) who examined the stomachs of 113 coot i n Latvia 
could f i n d no indication that i t ate f i s h . He confirmed that animal 
food i n small quantities (mainly insects) was usually present and 
that very young coot, i.e. less than 10 days old, are fed on 
large quantities of insects. 
Hurter (1972) who studied coot feeding habits i n Switzerland 
considered i t held an intermediate position between the mallard 
and the pochard (Aythya Ferina). 
The coot at Attenborough fed on a wide variety of different 
foods. This variety i s illustrated by extracts l i s t e d , i n chronol-
ogical order, from my f i e l d notes. 
1) "9.ii.73 Many coot watched feeding on grass. Two birds 
observed at oLose range eating moss from the bank 
of the pond. 
5) 22.2.7k Twelve coot feeding on bread thrown from a gravel 
barge. 
6) I6.3.7U Adult reaching ijp from the water to pick and eat 
Salix catkins. (Later a coot was seen clambering 
about i n a Salix spp. to reach catkins). 
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7) 2l;,7,7l; Black-headed gulls observed trying to eat a dead 
f i s h , 100 to 150 mm. long, i n the water. Adult coot 
td-th young (E2 area) attracted to the fish; adult 
ripped i t open very easily and i t s young immediately 
started to feed on the fish with the black-headed 
gulls. 
11) 23.IO.7I; Adult feeding on G." maxunatC - I t was seen to eat 
a strand at least 300 mm. long by merely 'sucking' 
i t down. 
12) 25,10.71; Both adults of E2 feeding vigorously on reed sweet 
grass. 
13) 25.10.71; Coot, possibly an immature, feeding l i k e a shoveler 
(Spatula clypeata) on the top of the water. Unable 
to identify food being taken. 
10) 7.10.71; Three adult coot feeding very actively on small water 
animal - possibly pond skaters (Gerris spp.). 
9) l;.10.7l; Adult feeding on Carex acutiformis. 
1;) 9.9.73 Adult from C2 seen pulling and eating leaves off 
a Salix bush. 
2) 1?;5V73 Adult from E8 seen picking small animals off 
R, hydrolapathum leaves by the nest - feeding them 
to small young. 
3) 1,7.73 Three young coot (66 days old) feeding themselves 
on Juncus spp. Ripping i t off very easily. 
8) 23.8.7I; Six large immatures with small shields feeding i n 
the old river by the church. Eating large quantities 
of homed pondweed (Zannichellia palustrus) and 
duckiTOed (Lemi^ a SPP»)" 
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A food regularly consumed by certain coot at Attenborou^ 
was a species of freshwater museel (Unio spp.). This was seen 
taken on nimierous occasions, but with only one pair (£2) was 
i t apparently one of the main foods taken i n the winter months. 
One of this pair was frequently seen diving for the musseLs. 
Plates 88 and 89 show the bird bringing i n a dmap of mussels; 
and the same bird trying to break vip the clmap on the ice fringed 
bank. One day, within 20 minutes, I retrieved mussels off this 
coot four times as i t returned with them to the bank. Plate 90 
shows these clunks to consist of five or six individual musseLs 
of about 2 to 3.5 OBL, each i n length. After the loss of these four 
clvmpa the coot started to shake the mussels to pieces i n deep 
water, diving to retrieve a^y lost i n the process. On two 
occasions cluii;)s vrlsleh appeared as large as those illustrated 
i n Plate 90 were swallowed whole. The t e r r i t o r y of these birds 
included a stretch of water kept open, even i n very icy weather, 
by the barges carrying gravel. Most of the mussels were taken 
f2'om t h i s channel which ran past the main car park. The barge 
channel i n this section was dredged to 7.5 m. The birds were 
therefore able to dive to this depth, a depth also confirmed 
by the study of Ingram and Salmon (1935) who recorded a coot 
diving to 7.3 m. The success of this pair i n exploiting mussels 
as a regular food soiirce was illustrated on 6 December 1973, when 
1|2 coot were feeding on grass on the car park while both birds 
of this pair were successfully diving for mussels i n the barge 
channel. 
Observations recently carried out on a brood of coot at the 
Vlildfowl Trust refuge at Martin Mere, Lancashire, shows that 
coot can catch small l i v e f i s h and that these may at times 
Plate 88 Carrying i n a clunp of mussels collected from 
approximately 7.5 metres depth 
Plate 89 Using the bank as a type of wedge, the Coot 
breaks up the clunp 
Plate 90 Pour cluitps of 
mussels 'taken o f f the 
Coot 
mill 
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be lanpoTtant as a food source. On a recsitly constructed mere 
the adult coot were feeding s i ^ four days old, young on Three-
sfpined sticklebacks (Gasterostftigs aculeatus). The adults 
manipulated the f i s h for several seconds with their b i l l s before 
offering them to the young (Plate 91). I f , as was usual, the 
young experienced d i f f i c u l t y with the f i s h , the adult would 
•snatch' i t back, move i t around i n the b i l l before offering 
i t again. I n two hours of observation some fift e e n f i s h were 
given to variotis young. 
Ify observations confirm that coot w i l l eat a wide variety of 
food, both animal and vegetable. However, I never recorded i t 
taking either eggs or young of other birds and can only conclude, 
from my observations, that i t i s unlikely to ham other birds 
with which i t shares i t s habitat. 
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Hate 91 Adult bringing i n a Three-spined 
SticKLeDack as food for i t s Tonng 
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mscussiQu 
Territory Abandonment 
Observations on t e r r i t o r i a l abandonment (see page h3 ) 
. and on the age at \Aslch fledged young leave the t e r r i t o i y of 
their parents (see page 121 ) make the statement (see page hS ) 
T?y Wfetgner (1962) that flocks of coot which began to congregate 
i n early June contained other than adult birds i n both 1957 
and 1958 very d i f f i c u l t to reconcile, with some of his other data. 
For exsnsple, his records indicate that eigg lEQring started 
between the 15 and 20 AP^* Given that continental coot 
incubate their f i r s t clutches from the 2nd, 3rd or lj.th egg 
(leLek 1958: Komowski 1957J KLums 1973), then the earliest 
hatchings irould be around the 10 to 15 May. Therefore, by the 
13 June, the f i r s t young of the year (allowing 2k days for 
incubation) would be about 3U days old. 
I f Wagner's young were birds of the year i t seems l i k e l y 
that their parents had abandoned te r r i t o r y and taken their 
young with then. Data suggesting such early t e r r i t o r i a l 
abandonment the coot during a successful bree(iing cycle have 
not been r^orted. Nor can the young birds Wagner referred to, 
be immatures of the previous year as I fo\md i t v i r u t a l l y 
impossible to distinguish iinmat\ire from adult coot i n the f i e l d 
once birds have reached the age of about ll^O days. While they 
remain i n their parents' t e r r i t o r y , the small shield of the 
immatures i s a good identification featxire. Ho^rever, when the 
autumn migrating coot arrive t h ^ have, or quickly acquire, small 
shields which make them v i r t u a l l y indistinguishable from the 
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innnatTires already on te r r i t o r y . At Attenborough an enlarged 
shield was always found on t e r r i t o i y holders regardless of the 
time of the year. VJitherlqr (19Ui) commented on the seasonal 
variation i n the shield size of coot and how the enlarged shield 
i s associated with t e r r i t o r y maintenance and breeding activity. 
Gullion (1951 ) found that American Coot which were permanently 
paired and defending t e r r i t o r y retained the enlarged shield 
regardless of the time of the year. 
The speed with which coot w i l l abandon territories i n harsh 
climatic conditions (see page 1^1 ) indicates that i f conditions 
remain unsuitable then long tezm t e r r i t o r i a l abandonment w i l l 
occur as happens i n Eastern Europe (Komowsld. (1957): Wagner (/96ji). 
KLums (1973)). Whether a l l the coot which subsequently reocciqpy 
the t e r r i t o r i e s when climatic conditions iiiQ>rove are the original 
t e r r i t o r i a l birds as i s suggested (see page k2 ) w i l l only 
be discovered 1;^  a method of pezmanent marking^ such as colour 
ringing or wing tagging, which alloirs individual birds to be 
identified i n the f i e l d . 
Breeding Coot and Emergent Vegetation. 
The almost t o t a l dependence of coot on emergent vegetation 
for breeding purposes, oLaimed by Komowski (1957), Wfeigner (1962) 
and Sage (1969), was not f u l l y confirmed i n this study. The 
move from emergent vegetation to Salia for nest sites i n ^ 9^h 
(see page 79 ) apparently did not adversly affect the a b i l i t y 
of the coot to hatch i t s eggs. Hatching rates were U8.0^ and 
51.0$ i n 1973 and 197U respectively. Most Salix sites were on 
small islands and therefore safe from human pressTU'es. Fredation 
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pressures on incubating coot at Attenborough were practically 
n i l (see pagesl55/l62) and as most Salix sites seemed less 
susceptilxle to small sudden changes i n water levels, especially 
early i n the season, then the emergent vegetation, the coot 
were probably not disadvantaged i n the early stages of their 
breeding cycle by the s h i f t from emergent vegetation to Salix. 
After hatching, however, i t i s almost certain that the young 
were i n greater danger from predators, particularly the pike, 
when t h ^ were i n te r r i t o r i e s with reduced emergent vegetation. 
When feeding i n te r r i t o r i e s i d t h emergent vegetation young coot 
usually remained on the fringe of such vegetation, ready 
instantly to move into i t , i f danger threatened, where they 
remained motionless and ' disappeared'. At most Salix nest 
sites the young had to contintially cross open water i f they 
iri-shed to feed i n the emergent vegetation which s t i l l fringed 
the larger islands and the mainland. As the young were usually 
brooded i n the nest i t s e l f for several weeks t h ^ also had to 
cross the open water again as dusk approached. 
The coot hatching rate i n 1971; was 3^ higher than i n 1973, 
however the fledging rate for 1971; was 1 ^ less than i n 1973. 
I t i s suggested that some of the additional loss i n 1971; was 
caused by more successful predation by the pike (see page 161 ) 
when the young coot were i n the relatively open water between 
nest site and feeding areas. Plates 60c and 60d i l l u s t r a t e 
clearly the more open situation of many nest sites i n 197U. 
Double Broods 
r 
The coot w i l l lay replacement clutches several times (see 
Pege ) but there i s l i t t l e doubt that i n Europe the bird 
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i s normally single brooded (see page io5 ). The only researcher 
who questions whether the coot i s generally single brooded 
i s Havlin (1970). He believed that i n good climatic breeding 
seasons that as many as 10^ of Czechoslovakian coot could be 
double brooded. He based this figure on the number of late 
nests found i n seasons when the climate was favourable for 
breeding coot. The data for Attenborough, however, clearly 
indicates that to use late nests as a criterion for estimating 
double brooding could lead to serious over-estimating of numbers. 
At Attenborough both double brooded coots had started their 
second clutches by the h June (actual dates 29 May and k June). 
In 1973 six other clutches were started after the 29 May; four 
of these were f i r s t clutches, the other two were replacement 
clutches. I n 197lt only tiro clutches were started after 29 May, 
one a f i r s t clutch, the other a replacement clutch. In both 
1973 and 197U the last clutch l a i d was a f i r s t clutch, respective 
dates being 15 and 19 June. The pairs laying these clutches 
had been on t e r r i t o r y since early Ap r i l . 
I f the criterion of calling the last 20^ of a l l nests as 
late nests i s j u s t i f i e d then in the 1973 breeding season two or 
Mi% of the late nests were attanpts at double brooding. The 
to t a l number of complete clutches i n 1973 was 69 (Table Mi); 
. of these 3% were attaupts at double bix}oding. Thus i n good 
climatic years i t might be expected that 10 to 20^ of a l l late 
nests could be attempts at double brooding while approximately 
3% of a l l comixLete clutches might be attempts at double brooding. 
Over the study period at Attenborough ^2l^ dLutches were completed, 
of these two or 1.6^ were attempts at double brooding. I f the 
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two breeding seasons at Attenborough are typical then Havlin's 
(1970) claim of lOjS of coot being double brooded i s not Justified. 
Behaviour Adaptation and Predation by the Carrion Crow 
The nonnal behaviour pattern of the crow at Attenborough 
while seeking food consisted of a systomatic flying patrol from 
one 'look-out' post to another. The modification of i t s 
behaviour pattern (see page 157 ) enabled the crow to be more 
successful at predating coot eggs and certainly some eggs were 
los t to crow because of disturbance to incubating coot by the 
method of research. I t i s iiiQ>ossible to evaluate the losses 
of eggs suffered by the coot before the crows modification of 
behaviour was noted and appropriate steps taken (see page 157 ) 
to eliminate any further egg losses. However because of the 
a b i l i t y of the coot to withstand, under nomal circumstances 
(see page 157 ), predation pressure from crow i t i s believed 
that such losses did not seriously affect the overall breeding 
data as presented i n this thesis. This study did not confiim 
the finding of Lack (1958b^that the coot i s very vulnerable 
to predation hj crow. 
In view of the possible importance of a behaviour modification 
of th i s type, by a predator, on past and future studies at 
Attenborough and elsewhere i t i s disucssed i n reference to this 
study and the study of Hornby (1971). 
Hornby (1971) studied the reed bunting population at 
Attenborough over three years and his main conclusion was that 
the Attenborough population of this species was not self-
perpetuating because of the extremely high nest predationj with 
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the carrion crow as the chief predator. He stated that the 
reed bunting poptiLation was only maintained by immigration of 
birds from more successful breeding areas. 
I f , however, the crov on t e r r i t o i y at the time of Hornby's 
(1971) f i e l d work had adapted to his presence as th^r adapted 
to mine then there seems l i t t l e doubt that the majority of the 
reed btmting nests be found would have been subsequently 
predated by the crow - as i n fact he reported. Besides being a 
species with l i t t l e , i f any, defence against the crow once i t s 
nest site is disclosed the reed bunting normally nests at 
Attenborough i n open vegetation (Homl^ 1971 and pers. obser.) 
i^ere the adults when feeding young are easily seen. Hornby 
(1971) visited most nests on at least two occasions; once when 
he found and recorded nest data and the second time to ring the 
nestlings, when they were between six and eight days old. I n 
discussing the high predation rate by the crow Hornby (1971) 
states that " i t does not seem unreasonable to assume that.... 
avian predators are guided to the nest by watching the parents 
as they take food to the young*'. He also mentioned that he 
took great care not to leave tracks as i t could help predators 
to f i n d the nest. 
On the basis of research experience for this thesis i t would 
seem that the leaving of tracks «as not the c r i t i c a l factor: 
i f the crows were observing Hornby as they observed me then the 
nest site would have been disclosed by his research activities 
and subsequently predated. 
The a b i l i t y of the crow to modify i t s behaviour patterns 
to take advantage of new situations, as happened i n this study 
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would suggest that for any habitat where crow are numerous, as 
they were at Attenborough, extreme care i s needed i n monitoring 
behaviour of the crow as the research work continues. 
Are some Coot Polygamous? 
Frequently the question of duii^ > nesting appears i n literature 
with respect to coot. Almost eveiy researcher (see page 106 ) 
who has carried out f i e l d work on coot breeding biology reports 
himself puzzled that a bird which shows such violent interspecific 
aggression, especially during the breeding season, can allow odd 
eggs, groups of eggs, or even whole clutches to be deposited 
i n i t s nest. 
At Attenborough dump nesting occurred i n at least three 
nests (see page 107 )• At one of these nests, Cl i n 1971;, two 
separate clutches were l a i d almost simultaneously: the eggs 
from the differing clutches were identified by ground colour. 
At this nest i t was very easy to watch the activities of the 
resident and also the adjoining pairs. At no time were more 
than two birds seen i n the nest area and interspecific aggression 
between the neighbouring pairs was at the nozmal intensity. 
I f the parasitic laying bird was forcing i t s e l f on an occi?)ied 
nest then I would have e^qpected the level of aggression to be 
so high that either nest or eggs would have been damaged. Such 
damage was never recorded and i t i s concluded that either the 
parasitically laying bird:-
a* deposits i t s eggs when both resident coots are absent from 
the nest so that i t s presence goes unnoticed, or 
216 
b. deposits i t s eggs with the consent of the resident pair or 
with the permission of the coot incubating at the time of 
the egg laying. 
'a' seems iji^robable: once incubation commences the nest i s 
rarely unguarded even for a moment or two. I t i s d i f f i c u l t to 
see how, i n the l i g h t of coot normal interspecific behaviour, 
a strange bird would be allowed to deposit a series of eggs i n 
an occupied nest, 'b' appears unlikely but sema more probable 
than 'a'. 
I f , however, one or both of a pair of resident coots were 
to be polygamous then this could explain how these seemingly 
impossible egg laying feats occur. No observation evidence was 
collected to suggest that polygamy does take place but i t i s 
d i f f i c u l t to account i n ai^r other way for the occurrence of 
two birds laying regularly i n the same nest. 
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SUMMAET 
The t e r r i t o r i a l i t y and breeding biology of the coot (Fulica atra) 
at the Attenborough Nature Reserve i n Nottinghamshire, during the 
period August 1972 to August 197k, i s described. 
Some ter r i t o r i e s were maintained throughout the year. Both members 
of a pair defended t e r r i t o r i a l boundaries. Territorial f i d e l i t y 
was high throughout the year for both successful breeding pairs and 
non-breeding, t e r r i t o r y holding pairs. 19 pairs are believed to 
have remained on t e r r i t o r y throughout the study period. Unsuccessful 
breeding usually led to abandonment of te r r i t o r y i n May or June. 
The behaviour which assists i n maintaining t e i r i t o i y boundaries 
i s described. Changes i n the t^pe of nest site used are discussed 
i n relation to the change i n habitat occuiring since the breach 
i n the banks of the River Erewash i n November 1972. Territory 
size was extrera&Ly variable, the smallest being 0.09 ha., the largest 
1.37 ha. No correlation was fovmd between t e r r i t o i y size, clutch 
size or breeding success. There are indications that the size of 
a t e r r i t o r y was governed by the amount of food i t contained. The 
smallest t e r r i t o r i e s and the highest density of territories being 
found where the food supply was particularly good. 
Nesting occurs mainly from April to mid-June, with peak egg 
laying i n the last week i n April and the f i r s t week i n May. One 
clutch only i s normally l a i d by successful breeding pairs, but i f 
the f i r s t clutch i s lost a renest clutch w i l l be atten5)ted. The 
mean clutch size, calculated from 12i; con^jleted clutches, was 
6.1 t 0.1 U eggs with a mean egg size of 53.78 x 37.68 mm. The mean 
length of eggs l a i d early i n the breeding season was significantly 
longer than that of the remainder. 
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Both sexes build the nest, incubate the eggs and feed and take 
care of the young. Incubation lasts for 23/21^ d^s and incubation 
of f i r s t clutches commences with the th i r d or fourth egg. The 
young fledge at approximately 8 vieeks. 
The data on clutch and egg size, laying dates, breeding success 
are compared with those of other British studies, with British 
Trust f o r Ornithology Nest Record Card data and with continental 
European data. The overall mean clutch size for Britain calculated 
from i;90 clutches i s 6.0 * 0.08 eggs. The mean clutch size for 
continental Europe, calculated from 2561 clutches, i s 7.9 - 0.03 
eggs. 
Factors affecting breeding success such as predation, eggs 
being chilled i n the nest, observer caused losses, habitat 
preference, early and late nesting are discussed. The overall 
percentage breeding success was 20,2%, 152 young were fledged 
from 135 t e r r i t o r i a l pairs, an overall fledging rate of 1.1 per 
t e r r i t o r i a l pair, that i s 1.3 young per breeding pair as 15 pairs 
on t e r r i t o r y never l a i d eggs. The percentage breeding success 
rate was similar to that i n previous British coot studies. 
Intraspecific aggression occurred throughout the year but 
was most common during the breeding season. Intersfpecific 
aggression occurred between the coot and many other water-birds 
i n summer but only with the moorhen i n vrijiter. Even during 
the breeding season when the coot can be aggressive towards other ; 
species i t s aggressive outbursts on other species are irregular and 
have l i t t l e , i f any, long tem effect. 
The coot was found to be an adaptable feeder. Observations 
suggest the coot i s unlikely to harm other waterfowl with which 
i t shares a habitat. 
219 
ACKNOWLEDGMEMTS 
I am grateful to the Faculty of Science, University of 
Durham f o r permitting me to register as an external student 
and to Dr. Kenneth Ashby for acting as my supervisor. Of the 
many people involved with the Attenborough Nature Reserve 
I would particularly l i k e to thank Noiman Lewis for help with 
the f i e l d work and Keith Corbett for help i n the f i e l d and for 
providing access to his Common Bird Census data. M7 grateful 
thanks to Simon Harriet" who helped i n many ways with the f i e l d 
work. 
I would l i k e to thank Trent Gravels Ltd., and the 
Nottinghamshire Trust for Nature Conservations Ltd. for access 
to the p i t s and the reserve. The British Trust for Ornithology 
for the loan of the Coot Nest Record Cards; David Rogers and 
Ronald Harrison for permission to use their unpublished data i n 
this thesis; Michael Smart of the International Waterfowl 
Research Bureau for the many translations he did for me on 
iitg)ortant research papers; Dr. William Hale, Head of Biology 
of the Liverpool Polytechnic who, on my move to Lancashire, 
w i l l i n g l y undertook to obtain copies of papers for me, and who 
obtained for me, access permission to the Polytechnic's Science 
Library; Dr. Roy Morgan of Edge H i l l College of Higher Education 
and Julian Greenwood for their w i l l i n g help with, the mathematical 
data collected and Mrs Angela Teago who typed the f i n a l draft of 
the thesis. 
The last thanks are reserved for my wife and our three young 
children, without their f u l l e s t cooperation and my xdfe's help and 
willingness to become a 'Coot widow' this thesis would never have 
been completed. 
220 
BIBLIOCmAPHI 
A l l ^ . R. and Boyd. H. J. 
19l;7 The Hatching and Fledging Success of Some Coot 
B r i t . Birds hO: ^99-203 
iOley. R. and Royd. H. J. 
1950 Parent - Toung Recognition i n the Coot 
Ibis 91: 1;6-51 
Askaner. T. 
1959 Negra ickttagelser over hackningsbeteende och 
hackningsresultat has Sothonan (Fulica atra) 
Var Fagelvarld 18; 285-310 
Ball. B. D. 
1968 Population Ecology of the Reed Bunting 
Ph.D. Thesis: University of Nottingham 
Bent. A. C. 
1926 Life Histories of North American Marsh Birds 
U.S. Nat. Mus. Bull: 135: 361; 
B6ZZ&1. E. 
1959 Becbachtungen zur Nistokologie des Blasshuhsas 
(Fulica atra) Vogelring hi 81-90 
Bezzel. E. 
1967 Uber Golegegrebe und Legebeginn beim Blasshuhn 
(Fulica atra) i n Oberbayem 
Anz. Om, Ges. 
Bavem 8 (iji 183-185 
Bezzel. E. 
1970 Passage and Wintering of the Coot (F.a.) i n Bavaria 
Anz. Om. Ges. 
Bavem 9 (3); 202-207 
It 
Hlums. P. N. 
1963 rr.vsucha V Latvia^ Omitologia 6: 272-279 
II 
Blums. P. N. 
1973 The Coot (Fulica atra L) i n Latvia 
Acad, of Sci. 
Latvian SSR 
Inst. Biol. RIGA IU6-I53 
221 
Bopp. P. 
1959 Das Blasshuhn Neue Brahms Bucherai 238 
Boyd. H. & Alley. R. 
19i|.8 The function of the head-colouration of the Nestling 
Coot and other nestling Rgllidae 
fbis 90: 582-593 
BroTO.J.L. 
1969 T e r r i t o r i a l behaviour and population. regulation i n birds 
Wilson Bull. 81_: 293-329 
Brown. R.G.B. 
1955 The Itigration of Coot i n Britain 
Bird Study 2s 135-11^ 2 
B u r k i l l . N. J. 
1933 Notes on Coots B r i t . Birds 25: 3U2-3li7 
Buttiker. W. 
^9h9 Zxu* Biologie des Untergees, speziell i n der Ermatinger 
Bucht gnd zur Frage der Fischereisch&dlichkeit der 
Blasshuhner Schweizer Nat Schutz 15:105-112 
Catchpole. C« K. 
1970 Aspects of Behavioural Ecology i n two Aerocephalus Species 
Ph.D. Thesis: University of Nottingham 
Collinge. W. E. 
1936 The Food and Feeding Habits of the Coot (Fxilica atra' L) 
Ibis 78; 35-39 
Cranip. S. 
^9h^ Notes on Territory i n the Coot 
B r i t . Birds ijO: 19U-198 
Fog. J. 
1963 Blisrfnen: Vejleme og dens Track 
^ Dansk Om. 
Foren-Tidaskr 63 (1): 1-18 
Fredrickson. L. H. 
1969 An experimental Study of Clutch Size of the 
American Coot 
Auk 86 (3): 51*7-550 
222 
Fretwell. S. D. H. L. Lucas Jr. 
1969 On t e r r i t o r i a l behaviour and other factors influencing 
habitat distribution i n birds 
Acta Biotheor 19: 16-36 
Grimier. D. 
19ii3 Geslachtelijk geluidsverschil en enkele voorlopige 
medodelingen sangaande het gedrag van den Meerkoet 
Ardea ^ : 273-278 
Groebbels. F. 
1932 Beitrage sur Fortpflanzungsbiologie der Vogel der 
. Umgebung Hamburgs 
Verb. Om. 
Ces. Bavem 19: 512-551; 
Gullion. G. W. 
1951V> The Frontal Shield of the ^ erican Coot 
Wilson Bull. 63: 157-167 
Gullion. G. W. 
1952. The Displays and Calls of the jimerican Coot 
Wilson Bull, 61;: 8>97 
Gullion. G. W. 
1953a Ter r i t o r i a l Behaviour of JUaerican Coot 
Condor 55: 102-103 
Gullion. G. W. 
1953b T e r r i t o r i a l Behaviour of American Coot 
Condor 55:' • 169-186 
Gullion. G. W. 
I95I; The Reproductive Cycle of American Coot i n Califomia 
Auk 21: 366-li12 
Havlin. J. 
1970 Breeding season and success i n the Coot 
Zool. l i s t y . 19(1): 35-53 
Hawkins. L. A. 
1932 Coot defending i t s nest 
B r i t . Birds 25: 272-273 
223 
Hendrickson* G.O. 
1936 Observation on nest and young of the coot 
Wilson Bull. U8: 216-218 
Henshaw. F.W. 
1918 Some pugnacious Coots Condor 20s 92 
Hinde. R.A.,Thome. W.H. & Vince. M.A. 
1956 The following response of young Coots and Moorhens 
Behaviour 9: 21U-2U2 
Hflhn. E.O. 
19li9 Notes on Sexual and Territorial Behavio\ir i n the Coot 
and on the incidence of non-breeding i n this species 
B r i t . Birds li2: 209-210 
Hornby. R.J. 
1971 Aspects of Population Ecology i n the Reed Bunting 
Ph.D. Thesis: University of Nottingham 
Httber.. J. 
I93U Das Blasshuhn am Sampachersee 
D. Vogel d. Heimat kt 5U-56 
H&rter. H.U. 
1972 Nahrung xmd Emahrungsweise des Blasshuhns 
Om. Beob. 69(3A): 125-11;9 
Huxley.C.R. & Wood.N.A. 
1976 Aspects of the Breeding of the Moorhen i n Britain 
Bird Stmdy 23 (1): 1-10 
Huxley. J.S. 
itural experiment i n Terri' 
B r i t . Birds 27: 270-277 
I93I+ ^ nat torial Instinct 
Ingram. G.C.S. & Salmon.H.M. 
1935 Field notes on the Coot,Td.th special reference to 
i t s xdnter movements and diving habits 
Brit.Birds 29 : 38-i;2 
22h 
Kear> J. 
1965 The pecking response of young Coots (Fulica sir A) 
and Moorhens (Gallinula cbloropus) 
Ibis 108; 118-122 
Klonqp. H. 
1972 RegvCation of the size of bird populations by-
means of t e r r i t o r i a l behaviour 
Neth. J. Zool. 22: 1^ 56-1^ 88 
KLuyver. H. N» and Tinbergen. L. 
19^3 Territory and the regulation of density i n titmice 
Arch. Nearlandaises 
Zool. 10; 265-287 
Komowski. G. 
1957 Beitrage zur Ethologie das ELasshuhns (FuLica atra) 
Joum. F. Om. 98; 3^ 8-355 
Krauz. M. 
1968 Beobachtungen An Binerzweitbrut des Blasshuhnes 
Ans. Om. Ges. Bavem 
39>395 
Lack. D. 
I9U3 The age of some more British Birds 
B r i t . Birds 36: 193-197 
21it-221 
Lack. D. 
^^h^ The Significance of Clutch Size Part I / I I 
Ibis 89; 302-352 
Lack D. 
1^1t8a The Significance of Clutch Size Part I I I 
Ibis 90: 25-U5 
Lack. D. 
^9hBk Natural Selection and Family Size - Starling 
Evolution I I (2): 95-110 
Lack D. 
1950 The Breeding Seasons of European Birds 
Ibis 92 (2): 288-316 
Lack. D. 
195it • The Natural Regulation of Animal Numbers 
Oxford: Clarendon Press 
22$ 
Lack. D. 
19580 A quantitative breeding study of British t i t s 
Ardea hSi 91-12ii 
Lack. D. 
^9$Qb Coot very vulnerable to Crow 
Ibis 100: 161 
Lelek. A. 
1958 Pozanmky y Bionomii Lysky Ceme (Fulica atra L.) 
Zool. Listy 7 (2); 1U3-167 
Lelek.A. & Havlin. J. 
1956 Studie o Hnizdeni a Snusce Lyslqr Ceme (Fulica atra) 
Zool. Listy 19 (3): 193-210 
Macdonald. J. W« 
1962. Mortality i n wild birds with some observations on weight 
Bird Study 9 (3)': 1^7-16? 
Martin. W. K. 
1965 The Concise British Flora i n Colour 
Edbury Press Norwich 
McCartan. L. and Simmons. K. E. L. 
1956 Territory i n the Great Crested GrebefPodiceps 
c,ristatuB)Re-examined Ibis 98 OYt 370-378 
Melde. M. 
1959 Tiber das Revier des Blasshuhns 
D. Falke 6: 68-69 
Milne. B. S. 
197U Ecological Succession and Bird Life at a NewLy 
Excavated Gravel Pit 
Bird Stucty 1 (U): 263-277 
Murton. R. K. 
1968 Breeding migration and survival of Turtle Doves 
B r i t . Birds 6l_: 193-212 
Netrton. I . 
1961i The breeding biology of the Chaffinch 
Bird Study ll^: ii7-68 
226 
Nottinghamshire Trust for Nature Conservation 
Attenborough Nature Trail (1968, 1975) 
Attenborough Nature Reserve - Plants (1968) 
Attenborough Nature Reserve - Birds (1969) 
Attenborough Nature Reserve - Invertebrates (1970) 
Attenborough Ringing Reports (1968, 1969, 1975) 
Nylun.d. P. 
19ii5 Bidrag t i l l Kannedomen om sothonans biologi 
Om. Fenn. 22; 100-121 
ddham. C. 
1935 Great Crested Grebes at the Tring Reservoirs 
B r i t . Birds 50: 250-256 
Perrins. C. M. 
1970 The Timing of Birds Breeding Seasons 
Ibis 112 (2): 2li2-255 
Plater. L. 
1969 Moorhen feeding oim egg to chicks 
B r i t . Birds 62: II6 
Ruthke. P. 
1939 Becbachtungen am Blasshuhn (Fulica atra L.) 
Omith. Monatsb kit Ili1-Ili7 
Ruthke. P. 
1951 Die Brutvogel des Monnegebietes im pommerschen 
OderdeLta Om. Abb. 11_: 
Ryder. R. A. 
1959 Interspecific intolerance of the American Coot 
i n Utah Auk. 76: h2k-W 
Sage. L. 
1969 Breeding biology of the Coot 
B r i t . Birds ks 13U-11i3 
Schmidt. P. 
1956 Das verseareiene Blasshlihn Naturforsch. Ges. Schaffhausen 
FLugblatt - Serie 11(1): 1-6 
Siegfried. W. R. fc Frost. P. G. H. 
1975 Continuous breeding and associated behaviour i n the 
Moorhen (G. cKLoropus) Ibis 117 (1): 102-109 
227 
Skutch. A. E. 
1967 Adaptive limitation of the reproductive rate of birds 
Ibis 109; 579-599 
Snow. D. W. 
1955 The breeding of the Blackbird, SongJThrush and Mxstle 
Thrush i n Great Britain Parts I and 11 
Bird Study 2; 
169-178 
Spencer. R. Hudson. R. 
197it Report on Bird Ringing for 1972. Supplement to 
Bird Study 21; 
Spencer. R. fc Hudson. R. 
1976 Report on Bird Ringing for 1971*. Siqjplement to 
Bird Study 23: 
Sterland, W. J. & Whitaker. J. 
I879 Descriptive history of the Birds of Nottinghamshire 
W. Gouk, Mansfield 9-10 
Thienamann. J. 
1910 I I . Jahresbericht (1909) dar Vogelworte Rissitten der 
Deutschen Omithologischen GesseUschaft. 
J. F. Om. 58; 531 
Tinbergen. 
1957 The functions of t e r r i t o r y 
Bird Stucjy i t : 1it-27 
Tucker. B. W. 
19l4li Brood-patches and the physiology of incubation 
B r i t . Birds 37: 22-28 
Victoria. J. K. 
1972 Clutch characteristics and egg discriminative a b i l i t y 
Ibis 111;; 367-376 
Vince. M. A» 
1966 Potential Stimulation Produced by Avian Embryos 
iinim. Behav. l i t : 3U-U0 
Vince. M.- A« 
1968 Retardation as a factor i n the synchronisation of 
hitching AniJi. Behav. 16: 332-335 
228 
Wagner. H. 0. 
1957 Variation i n Clutch Size at Different Latitudes 
Auk. 7U: 2li>250 
Tfegner. S. 
1962 Uber Verhalten und Brutbiologie des Blesshuhns 
(Fulica a.) Beitr. Vogelk. 7: 38l-l4i;0 
Watson. A. 
1970 Animal Populations i n Relation to their Food 
Resources' Blacktrell Scientific Publications 
Watson. A. 
1973 A review of population dynamics i n birds • 
Br i t . Birds 66 (19): Ii17-li37 
Witherby. H. E.> Jourdain. F. C. R.j Ticehurst. N. F. and Tucker. B.W. 
1938-lilThe Handbook of British Birds 5: London 20ii-208 
Witt. K. 
1968 Daten zur Brutbiologie des Blasshuhns i n 
Schwarzwald (F. atra) Vogelwelt 89: 227-230 
Wood. N. A. 
197li The breeding behaviour and biology of the Moorhen 
B r i t . Birds 67(386U): IOU-115 
137-158 
VBnane-Edwards. V. C. 
1959 The Control of Population Density through Social Behaviourj 
A hypothesis Ibis 101_ (3A): i;36-l4ii1 
W^nne-Edwards. V. C. 
1962 Animal DLsfpersion i n relation to Social Behaviour 
Edinbur^ 
SECTION 
